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For tha students of Medical Sociology, the problem of 
environmental pollution poses the question of its effect on the 
social aspect of the life of the people who are exposed to it. 
It is not only a bio-physical problem, but also a cause of 
disorder in the social life of the people. The daily workers, 
people in the street, farmers in the open field and the like 
regularly face this danger. Once morbidity is artificially created 
it affects the national economy, health programme implementation 
and social obligations of the people of a society. To save the 
country from these evils, it is essential to determine the social 
consequences of environmental pollution to supplement the efforts 
of the government in this regard. 
The present work is a study in the field of Medical Sociolooy 
which is a new branch of Sociology. It has been conducted to 
achieve the following objectives: 
1. To assess the extent of environmental pollution present 
in Baghdad. 
2. To study the type of pollutants excreted by the oil refinery. 
3. To find out tha extent and degree of pollution caused to 
the environment. 
4. To find out the medico-social consequences of environmental 
pollution and the degree and level to which people are 
affected by the diseases resultino from it. 
5. To study the condition of the health of the workers of 
the Al-Doura Oil Refinery, 
In order to achieve these object ives an extensive survery 
of indus t r i a l areas of Baghdad was carr ied out with the help of a 
s tructured interview schedule. The data thus col lected were 
analysed s t a t i s t i c a l l y and various re la t ionships were found out 
with the help of percentages and chi-square t e s t s . Apart from 
t h i s , case h i s to r ies of the pa t ien t s who were working in the 
Al-Doura Oil Refinery and were sufferino because of the environmental 
pol lu t ion were also prepared and inferences from these have been 
drawn. 
I t has been found that the i ndus t r i a l areas of Baghdad has 
been polluted because of the o i l industry which excretes di f ferent 
types of chemicals that pol lute the environment and are harmful 
to the hurnan beings. 
There are 2,000 workers working in the Al-Doura Oil Refinery. 
Out of these , 302 were found suffering from different types of 
diseases because of the working and environmental conditions 
prevai l ing there . These 302 workers were mostly from low economic 
s t r a t a having low educational background and doing jobs of unskil led 
nature in the Refinery. 
From the sociological point of view, the problem of 
environmental pollution ra i ses the question of i t s effect on the 
social aspect of the l i f e of the people who are exposed to 
environmental pol lu t ion . Hence, in th i s study an attempt has 
been made to determine and highlight the social consequences 
of the conditions caused by environmental pol lu t ion . 
This study assesses the a t t i t udes of different categories 
of workers towards po l lu t ion . I t was observed durino the course 
of the study that there was a def in i te cor re la t ionship between 
the sexes, educational backgrounds and economic s ta tus of workers 
on the one hand and their awareness of i ndus t r i a l pol lut ion on 
the other. 
Thus, i t was established that the environment in th i s area 
i s polluted which resu l t s in medico-social problems. This problem 
should be given serious thought by t h e Government, i n d u s t r i a l i s t s , 
social workers and the medical personnel so that the society may 
be saved from health hazards resu l t ing from environmental 
pol lu t ion. 
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PREFACE 
The study of environmental pollution is being extensively 
carried out in almost all the countries of the world due to vast 
industrial development and its consequences appearing inevitably in 
population growth, use of toxic materials and spread of diseases 
among the workers since the last two decades. Although the causes 
of pollution were reported in the early days of industrialization 
during the mid-nineteenth century in Europe, but it was never "*" 
treated as a serious threat to life until the end of the World War II 
in 1945. Several factors contributed to the development of science 
of environmental pollution in recent years, namely, the rapid strides 
in chemical, metallurgical and nuclear industries, vast use of 
fertilisers and pesticides in agriculture, deforestation, discharge 
of industrial wastes in oceans, rivers and groundwater streams and 
dumping of nuclear products in the underground pockets. The general 
sphere of our study is the interaction between man and his environ-
ment in the industrial complex, inside and outside, of the Al-Doura 
Oil Refinery, Baghdad, Iraq, with special emphasis on the workers 
efficiency, economic condition, satisfaction, awareness, location 
of their residences, marital status and diseases, so as to find out 
the level of damages caused by the industrial pollution, which could 
help the Government of Iraq take special measures for prevention of 
ill-effects for the betterment of workers, on the one hand, and 
multidimensional increase in production in the interest of the nation, 
on the other. It is hoped that the suggestions made would be favourably 
considered by the Government of Iraq. 
i 
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The damages caused by the po l lu t ion may be b r i e f ly summarised 
as fo l lows: -
1. Damage to human heal th caused by-the special chemical 
substances present in the a i r , water, food and r a d i o a c t i v i t y . 
2. Damage to the na tu ra l environment which af fec ts vege ta t ions , 
animals, crops, s o i l and water. 
3 . Damage to the aes the t i c qua l i ty of the environment caused 
by smoke, chemical fumes, dus t , no i se , the dumping of wastes 
and rubbish and d e r e l i c t i o n . 
'A. Damage caused by long-term pol lu t ion e f f e c t s , which are not 
immediately apparent . 
In view of the above, the present work has been confined 
to the consequences of medico-social r e l a t ionsh ip to assess the 
leve l of diseases due to environmental and i n d u s t r i a l po l lu t ions 
in the Al-Doura Oil Refinery of Baghdad, I r a q . The study has been 
divided i n t o seven chap te r s . The f i r s t chapter describes the 
de f in i t ion of 'environment' and 'environmental po l lu t i on ' and the 
na tu re , problems and effect of the pol lu t ion on heal th with reference 
to the medico-social condi t ions in the Al-Doura Oil Refinery, 
Baghdad ( I r a q ) . The second chapter deals with the problems of heal th 
hazards, the nature and scope of i t s study and s t a t i s t i c a l analysis 
of the data col lected through quest ionnaires with respect to workers' 
awareness, locat ion of t h e i r houses, educational and mar i ta l s t a t u s , 
I l l 
and t h e i r d i seases . The t h i r d chapter explains the concept of work, 
fac tors affect ing work, working motivation, motivational theory 
and causes of sa t i s fac t ion and d i s s a t i s f a c t i o n of workers in the 
Al-Doura Oil Refinery in Baghdad- The fourth chapter covers 
d i f f e ren t locat ion theor ies of i n d u s t r i e s and residence showing 
the extent of level and impact of environmental hazards on workers 
with p a r t i c u l a r instances of statements of workers suffering from 
diseases in the Al-Doura Oil Refinery, Baghdad. The f i f th chapter 
explains the condition of workers and the i r health problem due to 
atmospheric pol lut ion r e s u l t i n g in large number of diseases among 
workers spec ia l ly in i ndus t r i e s using toxic chemicals. Chapter s ix 
enumerates the medico-social environment, such as occupational 
environment with i t s i n t e r a c t i o n with phys ica l , chemical and bio logica l 
agents with pa r t i cu la r s t a t i s t i c s of workers' treatment cards , 
hosp i ta l case sheets and s ta tements . The 'Conclusion ' , the l a s t 
chapter , summarises the whole a f f a i r of medico-social consequences 
of environmental pol lu t ion in Baghdad with su i t ab le suggestions to 
overcome the problem. 
I fee l honoured in submitting th i s thes i s in the Alioarh 
Muslim Univers i ty , Aligarh ( I n d i a ) , which i s a famous seat of learning 
and known a l l over the world for i t s high academic s tandard. During 
the course of study, I was helped and encouraged by a number of 
persons. 
F i r s t of a l l , I should express my h e a r t i e s t g ra t i tude to my 
revered teacher and Supervisor , Professor Noor Mohammad, Chairman, 
Department of Sociology, Aligarh Muslim Univers i ty , Aligarh, for 
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University, Aligarh, for their kind suggestions and encouragement. 
I would be failing in my duty if I do' not thank to the 
Librarians of the Seminar Library, Departments of Sociology, 
Psychology and Geography, and staff of the Maulana Azad Library, 
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CHAPTER ONE 
INTRODUCTION 
CHAPTER ONE 
iNTROEUCnON 
ENVIRONMENT 
Environment has been interpreted by different agencies in 
different ways. The UN conference on environment, which was held at 
Stockholm in 1972, defined that, "The environment consists of more 
than natural elements such as air, water, oil, energy resources, 
plants and animals ... and the material and social sources to satisfy 
1 
the man's needs and his future aims". 
Environment is a terra applied to all the conditions surrounding 
an individual which are not part of the person, plant or animal itself. 
The physical environment encompasses such things as geographical and 
chemical conditions, the latter including the ccmposition of the air, 
the condition of food and many other factors. There is also a social 
environment in the human population in which one individual influences 
another and every individual is influenced by the customs and the 
institution of his society. In recent years an awareness has developed 
of the ways in which modern man is affecting the environment, even 
deliberately and sometimes irreversibly. Before the advent of man, 
plants and animals formed balanced communities, which were controlled 
by environmental conditions, and which evolved slowly in response to 
natural environmental changes. "Early man lived by hunting and 
1. Chief Environmental Problems of Modern Society : U.N. Conference 
on Environmental Education (New York; UNESCO, 1977), p. 52. 
gathering and made no significant impression on the environment 
2 
until the development of agriculture". Environment, defined as 
whatever is external to and potentially or actually influential on 
^ phenomenon under investigation,has no fixed content and must be 
defined anew for each different object of investigation. "Environment 
is seen both as a problem of life and as providing the means for 
its resolution. To adopt this position is to place the problem in a 
time space context. A second distinguishing characteristic of environ-
ment is the emphasis on population as the point of reference. Organiza-
tion, it is contended, is exclusively the property of a population 
taken as a whole and not of an assemblage of individuals. A third 
characteristic is the treatment of organization as a more or less 
complete and self-sustaining whole. The interaction of population 
and environment is seen as culminating in a system- of relationships 
between differentiated parts which give the population unit character 
3 
and enables it to maintain its identity". 
"In the modern view it is not merely the place in which the 
animals or plants live, but the whole association of factors, inert 5 
and living, of which the organism is a part. Since the various components 
alter their spatial relations and change both qualitatively and 
quantitatively in time, the natural environment must be looked upon 
2. D.A» Girling (ed.), Everyman* s Encyclopaedia; Culex-Euterpe (4) 
(London, Melbourne, Toronto: J.M. Dent and Sons Ltd., 1978), 
pp. 638-39. 
3. David L. Sills (ed.) , International Encyclopaedia of the Social 
Sciences, Vol. 4 (New York; The Macmillan Company and the Free 
Press, 1968), p. 330. 
as an unstable system, complex in the number and interrelations 
of its constituents, unique in the sense that their transient 
arrangement can never be exactly duplicated, a universal whole in 
that the interdependence of its components comes to no natural 
limit and allows only arbitrary division into separate habitats. 
The development of this view of the environment has brought with 
it important consequences in the aims and methods of ecological 
4 
studies". The Oxford English Dictionary defines 'environment' as . 
5 
"the conditions under which any person or thing lives or is developed". 
In 1967, the United National Educational, Scientific and Cultural 
Organization (UNESCO) accepted the Norwegian Professor Week's 
definition of environment. He says that it is a part of the world 
which man influences and is also influenced by itself. Professor 
Martin has more rightly defined environment as follows; "The environ-
ment as the whole of the world around us is the air we breathe, the 
water we drink, the food that we eat, the ground that we walk on 
and all the other living things as well". The Mexicon Webster 
Dictionary has given a more scientific definition, which is as 
follows; "All the physical, social and cultural factors and conditions 
4, Chamber's Encyclopaedia, Vol. IV (London; Pergamon Press, 1967), 
p. 758. 
5, The Oxford English Dictionary, Vol. Ill (London; The Clarendon 
Press, 1933), p.231. 
6, C.G. Martin, "Development and Problems of Pollution in Iraq" 
in Seminar on 'Industrial Development and Environmental Pollution', 
November 14-16, 1976 (Baghdad; Iraqi Federation of Industries, 
Mimeo.), p. 5. 
The air pollution has its most harmful effects on health. A 
high concentration of sulphur dioxide in the air can even cause death, 
especially among those, who already have trouble with their breathing. 
Sulphur dioxide irritates the tissues of the windpipe and smaller 
tubes»that carry air into the lungs,are contracted. 
Particles of asbestos from factor chimneys also cause diseases 
11 
because "asbestos fibres enter the body by inhalation" creating lung 
cancer and liver cancer. Large quantities of lead and carbon monoxide 
in the air can also cause damage to health. 
Pollution has generally been considered as being caused by 
dumping of waste material and harmful gases etc. released by the 
factories in the environment. The factors,that contribute to the 
contamination or pollution of air or environment, are most commonly 
natural or industrial materials, pollen dust, combustion of products, 
pesticides and insecticides, radioactive fallouts and the bacterial 
action, which affect the air, water, vegetation and other such things. 
Recognising the adverse effects of air pollution in large cities and 
industrial areas, preventive measures have been evolved. Factories, 
under law, have to arrange filter separators or precipitators to 
remove soot frcan smoke and to prevent the effect of harmful gases, 
because the polluted air decomposes building stones and rubber and 
causes respiratory infection, cancer, heart disease,etc. 
11. "Asbestos: Health Risks and their Prevention", Meeting of Experts 
on 'The Safe Use of Asbestos*. December 11-18, 1973 (Geneva: 
International Labour Office, Occupational Safety and Health 
Series, No. 30, 1974), p. 19. 
These diseases are largely due to smoke particles mixed with 
air, which reach the ground level when there is insufficient air 
movement to remove the accumulated pollutants, and which are removed 
by nature, such as, rain. Professor C.G. Martin defined pollution 
as "the presence of an undesired substance or effect in the environment 
12 
around us". The undesired substance or effect in the environment is 
called a pollutant. He adds that there is no absolute standard to 
determine what is a pollutant and what is not, because by definition 
a pollutant is something undesirable and the attitudes of all men 
and women are not the same. For instance, he says some people like 
very loud music, while the same noise is felt otherwise by others. 
Similarly, some people like to smoke cigarette, while to others this 
may be objectionable. Thus, for some, loud music and smell or smoke 
of cigarette is not objectionable and they do not take it as "pollutants", 
while for others they are objectionable and they regard them as 
"pollutants".Pollutant materials, which are flagrantly poisonous, 
are used in some factories. The gas arising from nickel carbonate is 
most dangerous in any concentration. The dissolution of. the gas even 
one part per million is harmful to man's health as the air is polluted 
by the gas. Likewise, the air is polluted also by noise and smoke. 
There are numberless elements, which dissolve in the air and create 
pollution. Therefore, concentration of pollutant materials in the air 
can not be regarded as safe and desirable. The Oxford English Dictionary 
defines pollution as to "contaminate the environmental atmosphere etc. 
12. C.G. Martin, n. 6, p. 1. 
with harmful or objectionable substances or the presence in the 
environment or the introduction into it of products of human activity 
13 
which have harmful or objectionable effects". 
ENVIRONMENTAL POLLUHON 
The environmental pollution has become now-a-days a very 
serious problem being faced by sociologists and scientists. They are 
engaged in finding out ways and means for the removal of pollutants 
from the environment, which are affecting the health or workers and 
other citizens. The American Medical Association,in 1949, defined 
air pollution as "the excessive concentration of foreign matter in 
the air, which adversely affects the well-being of the individual 
14 
or causes damage to property". Foreign matter or airborne substances 
are increasing day-by-day with the advancement in technology and 
industry, which have become a subject of concern on the part of the 
general masses for the past three decades. The observatories engaged 
in research on the problem have confirmed that weather also plays a 
significant role in the accumulation of toxic concentrations of these 
pollutants normally discharged into the air and, besides pollen dust, 
several hundred pollutants have been identified, but the pollution 
entering the atmosphere is mainly produced by industrial units and 
other artificial sources. The more the industries, the greater the 
volume of solid, liquid and gaseous wastes are released into the 
13. R.W. Burchfield (ed.). Supplement to the Oxford English Dictionary. 
Vol. Ill (Oxford; London: Clarendon Press, 1982), p. 631. 
14. J.A. Paramena, "Air Pollution", Seminar on 'Man-Environmant-
Development', February 5-12, 1972 (Khartoum; ALECSO, Mimeo.)•P«324. 
8 
environment. People have to reconcile themselves to this consequence 
of industrialization. The episodic air pollution events in developed 
countries under adverse meteorological conditions have made the public 
alive to the adverse effect of air pollution. "A scientific assessment 
of air quality, its capacity for assimilating pollutants from various 
sources should form the basis of a national air quality management 
15 
programme". Everyone knows that the environmental pollution is 
external, man-made and artificial. It damages the natural physical 
atmosphere of the area over which it hovers. Hence, it is not agreeable 
to the living beings, who are surrounded by it. Now, as man also is 
the victim of this artificial impurity and poisoning, he has to face 
the consequences of the physical imbalances created by himself. 
Recently, the Ministry of Health of Iraq has become interested in the 
problems created by environmental pollution, which is the consequence 
of the big modern industrial towns of the developing nations. Iraq 
is one of the countries that are facing this alarming problem. It 
is known that the environmental pollution poses a serious danger to 
the health of the people exposed to it. Pollution caused by this 
industrial growth has to be checked before it becomes an uncontrollable 
menace to health. So, Iraq established a special department for the 
study of environmental pollution in 1976, which has extended its scope 
to the study of land, water,and air pollution. It is keenly interested 
in finding out the ways and means of checking pollution and working 
l5. C.R. Krishnamurti, Health Implications of Industrial Development 
(Lucknow: Industrial Toxicology Research Centre, 1978), p. 8. 
9 
out measures for the prevention and cure of the diseases caused by 
such environmental conditions. The nature of and problems created by 
environmental pollution have been dealt below; 
(a) Nature of Environmental Pollution 
Development is a painful process, as is evident from the history 
of the developed countries. The problemsof environmental pollution, 
inevitable to industrialization, have to be identified, lines of action 
for containing ecological degradation have to be thought of and 
means for protecting the health of the people from the ill effects 
of industrialization have to be devised. The increasing dumping of 
toxic chemicals into the environment has become almost unavoidable 
and the long term effects of exposure to them have to be predicted. 
The disposal of solid and liquid wastes is linked with the 
general problem of municipal waste handling. Gaseous pollutants are 
discharged into the atmosphere on the assumption that air can 
assimilate them infinitely. The episodic air pollution events in 
developed countries under adverse meteorological conditions have made 
the public alive to the adverse effects of air pollution. The location 
of industries in developing countries has been determined mainly by 
techno-economic factors. Problems related to surveillance of air 
quality and its management have just begun to be tackled and obviously 
the emphasis has been hitherto laid on compiling data on the extent 
of air pollution, computing permissible limits based on the experience 
of other countries and devising monitoring and control devices 
suitable to the conditions prevailing in Iraq. 
10 
The Factory Act requires that working atmosphere should be 
free from toxic fumes, vapours and dust. New factories are permitted 
to be set up only if adequate provision has been made in the blue-
16 
print for a built-in-waste or effluent recycling or disposal system. 
The effects of air pollution on the general health of the 
urban population have hardly received any serious attention. '•The 
high incidence of asthma, bronchitis, cough, breathlessness, sneezing 
and nasal blocks among the people living in the areas close to some 
industries are presumably due to constant exposure to high levels 
17 
of sulphur dioxide and other atmospheric pollutants". Iraq has to 
develop as a nation comparable with others. Measures for checking 
the side effects of gigantic installation and industrial complexes 
have to be found out. As already mentioned, Iraqi government has 
made a plan for tackling such problems. In the interest of the national 
health, its technical programmes in this respect are commendable. 
For the students of medical sociology, the problem of environmental 
pollution involves the question of its effect on the social aspect 
of the life of the people, who are exposed to it. It is not only a 
biophysical problem, but also a cause of disorder in the social life 
of the people. Factory workers, people in the streets, farmers in 
the open fields and the like regularly face this danger. Once this 
morbidity is artificially created, it affects the nation's economy, 
health programme implementation and social obligations of the people 
16. Ibid., p. 30. 
17. Ibid., p. 32. 
11 
of a society. To save the country from these evils, the social factors 
associated with the conditions created by environmental pollutions 
have to be studied. Today, the workers are "exposed to potential 
toxic materials and substances before they reach the general popula-
tion as drugs, food additives, synthetics, fuels or industrial 
contaminants. There is evidence that many of the chronic diseases -. 
cancer,'respiratory ailments, allergies, heart diseases and others 
18 
may have a direct relationship with the victim's occupation". Recently, 
the Ministry of Health in Iraq has become interested in the problems 
created by environmental pollutions, which are the consequences of 
the establishment of modern industries. Modern industrial man generally 
accepts the idea that there is something called 'progress', that is, 
social and technological change, which is continuous, inevitable and 
for the best. Today, new thihgs and techniques are welcomed. In 
earlier societies, no prestige was to be won by doing that which was 
obviously new or different. Industrial development gradually brought 
great improvements in the standards of living of many of the 
industrial nations. With industrial change came social change and 
ultimately the consumer society was born. The society today uses 
vast amounts of fuel and materials. Evidently, the "petroleum-producing 
nations have done the world a very great service by driving home the 
lesson that cheap oil supplies, at least, are not infinite and must 
be conserved. A few people began to worry about the by-products of 
18. John D. Porterfield (ed.) , Community Health : Its Needs and 
Resources (New York, London: Basic Books, Inc., 1966), p. 17. 
12 
19 
industrial pollution". In some parts of the world land has been 
ruined by surface mining and by dumping the wastes of industry. 
In other places, rivers have been poisoned by industrial or urban 
pollution. People have died through air pollution. By the present 
decade, most governments and most educated people have come to 
realise that environmental pollution could be serious and should 
be controlled. 
(b) Problems Created by Environmental Pollution 
The problem of environmental pollution can be looked at from 
social and medical points of view, that is, the medico-social 
consequences of environmental pollution. Increase in industrial 
activity has produced a phenomenon, which was unknown 100 years ago. 
This pollution is caused both by man and his activity and also 
because of natural factors. Air pollution involves risk not only for 
those employed in factories, but also for the general population 
living in an industrial belt. 
With "urbanization and ever-increasing flow of cars, oroblems 
? 20 
of environmental pollution are bound to arise sooner or later". It 
would be much better and much less expensive to prevent pollution 
at the start rather than try to control it after the problem has 
arisen. The biological pollutants, such as, bacteria (Bacillus T.B., 
19. CG. Martin, n. 6, p. 4. 
20. Sami Abdul Jabbar, "Effects of Air Pollution on the Public Health", 
Seminar on 'Industrial Development and Environmental Pollution' , 
November 14-16. 1976 (Baghdad: Iraqi Federation of Industries, 
Mimeo.), p. 2. 
13 
cocci (meningo cocci C.S.F.)f viruses (of small pox, chicken pox 
etc)* measles, rubella and poliomyelitis and fungi are known to be 
air borne. They spread and affect man, especially in overcrowded 
places with poor sanitation. Malnutrition and low socio-economic 
standards help in the spread of diseases caused by these agents. In 
Iraq, medical and epidemiological studies and research are needed 
to assess the effects of pollution on the Iraqi communities' health. 
"It is accepted that air pollution in low concentrations causes 
irritation of mucus membranes and discomfort; in higher concentrations, 
it predisposes people to chronic, bronchitis, sinusitis, asthmatic 
bronchitis and probably pulmonary tuberculosis, and is indirectly 
21 
connected with congestive heart failure and lung cancer". In unusual 
concentrations, such as those found in acute episodes of air pollution 
seen in highly industrialized countries, pollution is known to cause 
sickness in a short time. 
Although industrialization contributes to development of the 
economy, it also creates some environmental problems. "One of the 
problems, which is visible and sometimes dangerous, is the pollution 
of water. In fact the growth of industry and urbanization contributes 
much to the occurrence of this phenomenon. The wastes of industry, 
which are in many cases toxic, when discharged into rivers or lakes 
often harm human and aquatic life. Water pollution also makes water 
22 
unsuitable for drinking and for irrigation". Industrial growth is 
21. C.G. Martin, n. 6, p. 4. 
22 . A. Ahmed El-Amin, "Impact of I n d u s t r i a l i z a t i o n on Human Environment", 
Seminar on 'Man - Environment ~ Development ' , February 5-12 , 1972 
(Khartcum: ALECSO, Mimeo.) , p . 376. 
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one of the causes of air pollution. Industrial plants, for instance, 
are amongst the principal producers of sulphur oxides, which are 
poisonous gases and are among the most common pollutants. "Acute 
air pollution in large industrial cities has been marked by increases 
in death and illness rates as it contributes to the occurrence of 
23 
chronic respiratory diseases". Current researches and investigations 
are under way to sort out the role played by individual pollutants. 
Considerable evidence shows that sulphur oxide pollution very likely 
24 
aggravates and contributes to the development of respiratory diseases. 
In many industrial activities associated with high concentration of 
pollution the gases and vapours emitted by them can be classified 
as irritant gases and vapours, which affect the respiratory system 
or produce marked irritation of the eyes, burning sensation in the 
upper respiratory passages and coughing. "Other gases with a primary 
irritant action in the whole of respiratory tract like chronic 
fluoride, bromide, iodine and oxides of nitrogen and ozone are 
important sources of air pollution. Chronic pulmonary diseases 
(bronchitis, asthma, emphysema) are aggravated by high concentrations 
25 
of these pollutants". Most organic solvents affect the system and 
have toxic properties, which affect the liver, kidneys and blood cells 
Other toxic gases, organic and inorganic, such as hydrogen sulphide 
and arsine have toxic effects on body cells, such as arsine has 
a delayed action and produces an acute hemolysis of the red blood 
^ M — — m i l — l i a i • l l l l — ^ — I — ^ M ^ — ^ ^ I M I • I — ^ M ^ ^ . M i n i I M . M . • I l i m » ^ — H , II ^ I M I I • • II I III I I • • ! H — ^ . • I I I I B • I I I I H M 
2 3 . I b i d . , p . 377. 
24 . J .A . Paramena, n . 14 , p . 314. 
2 5 . 
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vessels. Toxic metals and their salts may be inhaled and absorbed 
through the lungs. Among these metals, lead has been found to be most 
dangerous. From the medical point of view the effect of pollution 
may be subdivided as follows;-
1, Acute ill effects may be caused by accidental exposure to toxic 
toxic agents. "In 1950, in an oil refining town in Mexico an accidental 
spillage of hydrogen sulphide occurred. Within 20 minutes, 320 people 
26 
were affected, with 22 deaths". The same thing happened on the 
3rd of December, 1984, in Bhopal in India "when 40 tonnes of lethal 
gas was spewed out of the Union Carbide Factory. More than 200 days 
after the accident, the death toll from the world's worst industrial 
disaster continued to rise. While official figures are static at 2,500 
killed, others estimate that over 15,000 lives were lost because of 
27 
the 30 minute release of toxic gas into the atmosphere". Entire 
families were wiped out because the air they breathed that night was 
laden with choking gases. Sleeping children woke up to find themselves 
orphaned by the whiffs of an unknown killer. Thousands survived the 
nightmare only to face years of physical disabilities. Mothers know 
that they may give birth to dead or deformed children. The deleterious 
effect of methyl isocyanate exposure were known to have caused serious 
respiratory, pulmonary and neurological complaints. 
A survey was done by the Indian Council of Medical Research on 
3,000 pregnant women in a population of 88,000 living in the severely 
26 . Ibid., p o 3. 
27. Sunday (Calcutta), July 28 - August 3, 1985, p. 13. 
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affected areas found that out of the 1,350 new born babies examined, 
16 were found to be physically deformed and there were 60 cases of 
28 
premature births. This study shows that the children were suffering 
from congenital heart diseases, perforated arms and impaired eyesight. 
2. Miscellaneous ill effect like allergy, odours and psychological 
ailments. 
ENVIRONMENTAL HEALTH STANDARDS 
"Many people think that health is merely the absence of disease. 
Maybe such an explanation was valid in the past when medicine was 
concerned merely with pathological matters? but this is not now true 
29 
in our days". The result of medical research shows that human health 
is not dependent only on medical problems, but also on problems of 
work, housing, nutrition, education and other aspects of life. 
Development is a painful process, and as it has been decided to adopt 
planned development programmes, their consequences must be taken 
into account. The problem of environmental pollution, inevitable to 
industrialization, will have to be identified. Increasing diffusion 
of toxic chemicals into the environment has become unavoidable and 
so the long term effects of exposure will have to be predicted. In 
1946, the Bhore Committee in India gave the following definition of 
health. 
28. Ibid. , D. 15. 
2^* Report on Some Problems of Development in Medical Care (Baohdad: 
Ministry of Planning, 1982) , p. 2. See also Paris Abbas Hassan, 
Development of. Health Services in the Southern Region of Iraq 
(Baohdad: M.Phil, dissertation (Unpublished), 1982), p. 1. 
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"Health implies more than an absence of sickness in the 
individual and indicates a state of harmonious functioning 
of the body and mind in relation to his physical and 
social environment so as to enable' him to enjoy life to 
the fullest possible extent and to reach his maximum level 
of productive capacityw. 30 
The following concept of health has been given by the World 
Health Organisation: 
•health is a state of complete physical, mental and social 
well-beina and not merely the absence of disease or 
infirmity". ^^ 
The aim of environmental health standards is to protect 
individuals, human population, and their progeny from the adverse 
effects of hazardous environmental factors, including chemicals. 
"Environmental health standards for chemicals may be formulated 
either in terms of concentrations in environmental components (air, 
water, food, consumer products), or in terms of amounts of substances 
32 
that may be taken into the body". Social, cultural and economic 
considerations should be taken into account in setting these standards 
ENVIRONMENTAL PQLLUnON IN BAGHDAD WITH SPECIAL REFERENCE TO OIL 
INDUSTRIES AND THEIR MEDICO-SOCIAL CONSEQUENCES ' 
Oil is one of the greatest dangers posing a threat of environ-
mental pollution. "The problem of oil spillage came to the public 
30. C.Ro Krishnamurti, n. 15, p. 5. 
31. Environmental Health Critgria, No. 6; Principles andjMethods of 
Evaluating the Toxicity of Chemicals, Part I ^Geneva: United 
Nations Environment Programme and the WHO, 1978), p. 43. 
33. The First Ten Years_of the World Health ^ Organization (Geneva-. 
World Health Organization, 1958), p. 459. 
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attention following the grounding of the Torry Canyon in March, 1967, 
on the south-west coast of England near the entrance to the English 
Channel. Subsequent major oil spills raised the level of cancer until 
today the terminology, 'oil spills' has become a household word. To 
counter the threat of environmental damage as a result of oil spills, 
extensive research is being performed in the United States by 
33 
private industries as well as by the environmental protection agencies". 
Valuable information indicates that the health risks to the general 
population from the production of crude oil and the manufacture and 
use of petroleum products are very low. The major risks are related 
to the health of workers involved in the manufacture or handling of 
these products. Exposure to high concentrations of the vapour of 
petroleum solvents can produce narcotic effects. "Long term exposure 
to low concentrations have been reported to produce non-specific 
symptoms. In the case of solvents containing benzene, the possibility 
of bone marrow depression and leukaemogenesi? must be borne in mind. 
Prolonged skin contact with petroleum solvents can lead to contact 
irritative dermatitis. 'Both types of skin diseases occur more 
frecfuently in professions using products derived from base oils, 
34 • 
especially metal-working oils". Such diseases may cause considerable 
distress. They affect the general well-being and reduce the capacity 
to work. Skin cancer has been discovered in workers after prolonged 
and intensive exposure to less refined base oil derivatives. These 
33. Seminar on 'Man-Envjronment-Development', February 5-12, 1972 
(Khartoum: ALECSO, 1972), p. 378-. 
^ ' Environmental Health Criteria. No. 19; Hydrogen Sulphide 
(Geneva: World Health Organization, 1981), p. 35. 
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factors are as important as the intrinsic value of the oils. "Exposure 
to low concentrations of mists of highly refined oil aopears to be 
without serious health hazards, which have been reported to cause an 
increased incidence of cancer of the respiratory tract after prolonged 
high-level exposure". Workers are exposed to sulphur dioxide or 
Sulphuric acid mist in a number of industries. Many studies have been 
made to examine the effects of exposure on the population's health. 
"In studies on men working in smelters in Sweden, it was found that 
those who had worked at the roasting and reverberatory furnaces 
and in the converter hall for 8 years or more had poorer respiratory 
36 
function than men workino in other part of the smelter". Another study 
of men exposed to sulphur dioxide daily with concentrations up to 
3 rt 
70 mg/m with occasional peaks of 290 mg/m in certain areas of 
petroleum plants were compared with an unexposed group. Respiratory 
disease is an important cause of disability and death. There is 
considerable evidence that some of these diseases are associated with 
the inhalation of polluted air. Nitrogen oxide as well as some other 
pollutants were not considered in the studies on sulphur oxides and 
suspended particulates although it is likely that they were present. 
There is a possibility that nitrogen dioxide could play a role in 
causing respiratory diseases. Hydrogen sulphide is an irritant and 
asphyxiant gas. Hydrogen sulphide gas is rapidly absorbed through the 
lung into the blood, which develops hyperpnoea (rapid breathing). 
35. Environmental Health Criteria. No» 20; Selected Petroleum Products-
International Programme on Chemical Safety (Geneva; World Health 
Organization, 1^2), p. 17. 
36. Envifonmental Health Criteria, No. 8t Sulphur Oxides and Suspended 
Particulate MatteFTCeneva: WorTT*HealIH~C>rgani2ation, 1978), p.5?. 
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"Exposure to hydrogen sulphide in high concentrat ions occurs in 
numerous occupations. Workers in the o i l , gas and petro-chemical 
indus t r i e s are occasionally exposed to hydroaen sulphide in concentra-
37" 
tions sufficient to cause acute intoxication". In one survey of the 
petrochemical industry, among 221 cases of hydrogen sulphide 
poisoning, the overall mortality was 6^ and a high proportion of 
victims exhibited neurological signs and symotoms, 40 per cent of 
all cases required some form of respiratory assistance, 15"^  developed 
38 
pulmonary oedema". As hydrogen is slightly heavier than air, it 
can accumulate in toxic concentrations in low-lying areas, when 
generated or leaking at every low rates, and the environmental levels 
of hydrogen sulphide have usually been measured after the accidents. 
"In a report (1951) on hydrogen sulphide poisoning in the Swedish 
shale oil industry, concentrations of hydrogen sulphide measured at 
3 
vatious locations in the plant ranged from 30 to 900 ma/m (20-600 ppm), 
39 
though men seldom worked where the high levels occurred". In certain 
occupations, hydrogen sulphide causes severe adverse health effects 
and even death. It is described at workplace as an undesirable 
byproduct of manufacturing processes, notably petroleum refining. 
A study of 58 cases of acute hydrogen sulphide intoxication in 
Sweden's shale oil industry showed sudden fatigue, dizziness and 
intense anxiety followed by unconsciousness with or without respiratory 
failure. "Many stricken workers developed an increase in sensitivity 
37. Ibid. , p. 66. 
38. Environmental Health Criteria, No. 19, n. 34, p. 12. 
39. Ibid. , p. 27. 
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(aversion) to the odour of gas of any type, even pure casoline 
40 
vapour". Examination of 743 oilfield workers exoosed in California 
to crude oil and excessive sunlioht revealed "that seven of them-
had epitheliomas on exposed parts of the body and that nearly 2°^  
had keratotic changes on the hands, forearms, face and neck. Five 
of seven subjects, who developed epitheliomas, were blonds thouoh 
41 
blonds were in minority in this group of workers". In Iraq, medical 
epidimiological studies and research are needed to correlate the 
effect of pollution on the Iraqi people's health. It is accepted 
that air pollution in low concentration causes irritation of mucus 
membranes and discomfort. In higher concentrations, it predisposes 
those exposed to chronic bronchitis, sinusitis, asthmatic bronchitis 
and probably pulmonary tuberculosis, and is indirectly connected with 
congestive heart failure and lung cancer. During a study of fifty 
volunteer operators, who had not previously been in contact with 
oil and petroleum products, crude oil was applied to the skin of 
the inner surface of the forearm for a period of 3-6 hours. An 
inflammatory reaction of the skin developed with moderate erythema, 
oedema and slight burnino. Changes in the thermosensitive threshold 
were noted as well as an increase in the permeability of the epidermis 
Another study shows patch-tested petroleum solvents of various 
boiling ranges on the skin of human volunteers. "The study found a 
correlation between the boiling ranges of the petroleum products of 
40. Ibid., p. 36. 
41. Environmental Health Criteria, No. 20, n. 35, p. 17. 
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paraffinic origin and their irritant and defattina action on the 
42 
skin". Over the past fifteen years, an increasing number of 
cases of polyneuropathy and other neurotoxic effects have been 
observed in workers exposed to hydrocarbon solvents. Benzens is 
the most dangerous hydrocarbon used in industry and the benzene 
content of some petroleum solvents presents a major hazard for 
man. A study of 408 female workers in petroleum refineries, who 
had been subjected to long term exposure to hydrocarbons, hydrogen 
sulphide and other products related to the treatment of sulphurous 
crude, revealed disturbances in the menstrual function. Women, 
who had been in contact with petroleum solvents, were found to 
have a reduced estrogen level in the blood. Skin can also be 
affected by exposure to solvents. Nitrogen dioxide is one of the 
several toxic materials in such exhaust oases. Other irritants 
present include acrolein, ether aldehydes and phenols. "A medical 
survey of 117 men working under these conditions was performed. 
Eye irritation was the most common subjective complaint raised, 
which could have resulted from exposure to nitrogen dioxide acrolein 
43 
or other aldehydes alone or in combination". 
42 . I b i d . , p . 3 3 . 
4 3 . Technica l Rpoort S e r i e s . No. 7Q7: Recommended Heal th-Based 
Occupa t iona l Exposure. .Limits fo r Resp i r a to ry I r r i t a n t s C G e n e v a ; 
World Heal th O r g a n i z a t i o n , 1984) , p . 8 1 . 
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RESEARCH DESIGN 
CHAPTER TWO 
RESEARCH DESIGN 
It is generally recognized that one of the greatest resources 
of a country is its people and, hence, their working environment 
in relation to health assumes great significance. "Workers today are 
exposed to potential toxic materials and substances before they 
reach the general population as drugs, food additives, synthetics, 
fuels, or industrial contaminants". Rapid industrialization and 
increasing population have created problems for the urban planners 
in Iraq. "To put the changing environment in perspective, we need 
first to focus on man, his patterns of behaviour, and his upsurging 
2 
technology". Pollution exists in many forms. However, in the work-
places the major problems arise due to the presence of oil mist, 
fumes, gases and dust. Oils contain a variety of additives which are 
designed to prolona their working life. Studies have shown that 
prolonged exposure to oils of this type may produce a variety of skin 
lesions as well as respiratory ailments if oil mist is inhaled. There 
is a bewildering variety of fumes, gases and vapours that can be 
released into the environment of workplaces with possible harmful 
effects on the workers who are exposed to them. "Between 20 and 30 
per cent of all cancers are caused by work hazard. The figure has 
been disputed in some quarters, but the fact remains that modern 
1. John D. Porterfield (ed.), Community Health : Its Needs and 
Resources (New York: Basic Books, Inc., 1966), p. 17., 
2. Ibid., p. 11. 
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industrial progress poses a constant threat to a laroe proportion 
3 
of the work force". Oil industry is considered one of the most 
important of modem industries because of huge consumption and 
utilization of oil and gas in every walk of life. 
THE CORROSIVE EFFECT OF A REFINERY'S AIR POLLUTAOTS 
The presence of SO2 and H2S in an oil refinery was in evidence 
in the analysis made some years ago. Everyone knows that the 
environmental pollution is external, man-made and artificial. It 
damages the natural physical atmosphere of the area over which it 
hovers. Now, as man with his society also becomes a victim of this 
artificial impurity and poisoning, he has to face the consequences 
of the physical imbalances created by him. The concern of environ-
mental protection has been growing all over the world. The United 
Nations and its agencies like U.N. Environment Programme (UNEP) have 
been doing commendable work about environmental changes and have 
been warning the world of the new dangers, and with efforts at 
international level, each country has had to build its own network 
of laws, policies and programmes for the protection of human environ-
ment. Recently, the Ministry of Health and some social organizations 
in Iraq have become interested in the problems created by environmental 
pollution which is the consequence of the industrial progress of the 
developing nations, Iraq is one of the countries facing this alarming 
*^ Australian Safety News (National Safety Council of Australia), 
January - February, 198?, p. 22, 
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probleiTio It is known that environmental pollution sometimes poses 
serious danger for the health of the people exposed to it. This 
industrial hazard has to be tackled before it becomes uncontrollable., 
So Iraq established a special department for the study of environ-
mental pollution in 1976, which has extended its scope to the study 
of land, water and air pollutions. The government of the country 
is keenly interested in finding out ways and means of checking 
pollutions and working out the measures of the prevention and cure 
of the illnesses caused by these environmental conditions. Environ-
mental pollution has become,now-a-days, a very serious problem 
being faced by the sociologists and the scientists. They are engaged 
in finding out the ways and means for the removal of pollutants 
from the environment, which are affecting the health of workers and 
citizens. "The industry of the future,with its emphasis on automation, 
electronics, chemical operations and nuclear energy, will undoubtedly 
bring about health problems that will have more far-reaching effects 
than those of the past? Work and health interact with each other. 
Physical, chemical and biological occupational hazards, if they 
exceed limits of toleration, are recognized causative factors of 
occupational diseases. Epidemiological investigations have shown that 
an increased prevalence of risk of "multifactorial diseases", such 
as hypertension, disorders of the locomotor system, chronic nonspecific 
respiratory diseases, gastric and duodenal ulcers, and a number of 
behavioural disorders, may be found among certain segments of the 
4, John D. Porterfield, n. 1, p, 18. 
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working population. "Such diseases can, therefore, be called work-
related. In occupational diseases, there is a direct cause and 
5 
effect relationship between hazard and disease". Studies have shown 
that "many of the chronic diseases - cancer, respiratory ailments, 
allergies, heart diseases and others may have a direct relationship 
6 
with the victims* occupations". 
STATB^ENT OF THE PROBLEI^ . 
In the present study, problems of environmental pollution, 
inevitable to industrialization will be identified. For the student 
of Medical Sociology, the problem of environmental pollution poses 
the question of its effects on the social aspect of the life of the 
people, who are exposed to environmental pollution. It is not only 
a biophysical problem, but also a means of disorder in the social 
life of the people. The workers, men in the street, farmers in the 
open field and the like regularly face this danger. Hence, in this 
study an attempt has been made to determine and highlight the social 
factors associated with the conditions created by environmental 
pollution. A discussion of the specific health problems generated by 
industrialization becomes meaningful, when assessing the health 
problems of industrial workers of the oil refinery of Al-Doura, 
Baghdad, especially when this study is made to find out whether there 
5. Identification and Work-Pelated Diseases: Report of a World Health 
(Organization Committee, technical Report Series, No, tl4 
(Geneva: World Health Organization, 1985), p. 8. 
6. John D. Porterfield, n. 1, p. 17. 
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are particular diseases affecting the workers in oil industry. 
The rapid pace of industrialization and modernization of 
agriculture would mean an increase in the manpower painfully 
employed in various developmental programmes. "The inter-dependence 
of health, industrial growth and the structure of our society is 
taken for granted but the consequences of the interaction of these 
three components are unpredictable. The network of relationships 
between these three factors is very complex. Industrial growth 
generates many psycho-social health problem, which could hardly be 
7 
met by the existing medicare facilities?. The problem of health 
hazards is becoming more and more acute, when it is found that every 
year more than 500 new chemicals are introduced to industry, with 
8 
the toxicity of many of these unknown. On factor that is important 
in reviewing the changes in man's environment is the interrelationship 
between environmental health problem areas. The environmental 
health hazards do not necessarily result from a single agency. There 
is a need to consider the total combined effect of the modern 
environment on man; that is to assess the impact of contaminants 
associated with air, water, food.and soil along with the social, 
physiological and economic factors. This interrelationship can be 
best illustrated by the complex chemical hazards in the environment.' 
"Tonnes of chemical contaminants are discharged into the air and many 
7. C.R, Krishnamurti, Health Implications of Industrial Development 
(Lucknow: Industrial Toxicology Research Centre, 1978), p. 57. 
8. John D. Porterfield, n. 1, p. 17. 
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chemical contaminants are passino through water-treatment orocesses 
9 
and into water supplies". Rapid industrialization and ever-increasing 
population have created problems for the Government of Iraq and 
her urban planners. The overcrowded residential areas and the 
location of industries near them have aggravated the problem of 
pollution. The increasing need of the people for consumption and 
the need of goods for export in order to earn foreign exchange have 
made it difficult for the urban planners to prevent the establishment 
of more and more factories, and, as a result, industries are spreading 
even towards rural areas, where urban and rural workers, educated 
and uneducated workers, men, women, engineers, technicians and 
administrative staff work. Environmental pollution caused by the 
oil industry in Baghdad needs to be investigated and it is necessary 
to know the extent to which those,who are working in this industry, 
are affected by oil pollution and types of diseases that are created 
by it. The researcher has conducted a study to find out work-
relatedness of health and diseases and also to determine whether 
there is a direct cause and effect relationship between pollution 
and particular diseases among workers in the Al-Doura refinery in 
Baghdad. To understand the extent of environmental pollution in 
Baghdad, it would be worthwhile to give a projection of the geographical 
situation of the city in brief. 
Baghdad is the capital of Iraq, situated in the central part 
of the country. Its population is more than three million, spread 
9. Ibid., p. 21. 
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over a vast area. It is a city with both traditional and modern 
designs of architecture. A few decades back, Baghdad was a small 
city with a thin population. Though it was the seat of Arab and 
Islamic resurgence and Iraq was the land of ancient cultures like 
the Babylonian, Akadian, Sumerian and Assyrian cultures. Not it 
has become a highly industrialized country. After the 17th July, 1968 
revolution led by the Arab Baath Socialist Party, a lot of changes 
have taken place in all walks of life in Iraq. The country has 
advanced economically, socially and educationally. The social and 
economic development have been taking the country towards speedy 
industrialization. The country's natural wealth has been taken out 
of the control of Western capitalists and heavy industries have been 
established in the public sector. Main stress has been laid on 
industry and agriculture and raising of technical cadres for the 
implementation of industrial and petrochemical projects. Most of the 
light and heavy industries are concentrated in Baghdad. So, Baghdad 
may be regarded as an industrial centre where there are important 
industries like textiles, electronics, iron and steel, asbestos, 
brick and many others. Apart from the industrial development, the 
individual and national health have also been given due importance 
by the Government of Iraq. 
No doubt, the rapid industrialization in Baghdad, on the one 
hand, brought economic prosperity to the people, but, on the other, 
it has created the problem of environmental pollution. Of the many 
industries, the oil industry, which employes about 2,000 workers. 
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uses many chemicals in order to r e f i n e the o i l and exc re t e smoke 
and vapour of many chemica l s , which p o l l u t e the environment of the 
a r e a , and vihich a l s o a f f e c t s the s o c i a l l i f e of the p e o p l e . The 
p r e s e n t s tudy of Al-Doura o i l r e f i n e r y of Baghdad has been s e l e c t e d 
in o rder to f ind out the e x t e n t of environmenta l p o l l u t i o n and i t s 
m e d i c o - s o c i a l consequences , f o r ach iev ing the fo l lowing o b j e c t i v e s : 
OBJECnVES 
* 
This empi r i ca l study has been c a r r i e d out in view of ach iev ing 
t h e fo l lowing o b j e c t i v e s ; -
1 . To a s s e s s the extent of envi ronmenta l p o l l u t i o n , which i s 
p r e s e n t in Baghdad. 
2 . To s tudy the type of p o l l u t a n t s e x c r e t e d by the o i l i n d u s t r y . 
3 . To f ind out the e x t e n t and degree of p o l l u t i o n p re sen ted to 
the environment . 
4 . To f ind out i t s med ico- soc ia l consequences and degree and l e v e l 
t o which people are a f f e c t e d by the d i s e a s e s due to the 
environmental p o l l u t i o n . 
5 . To s tudy the h e a l t h c o n d i t i o n s of the workers of the Al-Doura 
o i l r e f i n e r y as d i s t i n c t from o the r d i s e a s e s . 
NATURE AND SCDPE OF THE STUpy 
The p r e s e n t study i s e x p l o r a t e - c u m - d i a g n o s t i c . I t i s e x p l o r a t e 
i n the sense t h a t some unexplored a r e a s have been put t o s c r u t i n y . I t 
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is diagnostic because an attempt has been made to find out which 
type of the environmental pollution generates and which type of 
medico-social problems are, as a consequence, confronted, and so on. 
Persons, who are living under polluted environmental conditions are 
subjected to face health problem. Thus, cause relationships are 
established between different working conditions and economic status 
of respondents to different type of health problem that the respondents 
face. In terms of respondents, the sample comprises 2,000 workers 
of Al-Doura oil refinery of Baghdad out of which 302 respondents were 
found suffering from different types of diseases. Thus, the respondents 
selected for the study are 302. 
LIST OF VARIABLES UNDER THE STUDY 
Age, sex, marital status, economic status, including income and 
expenditure, educational status, the type of condition of house in 
which they live, water and light facilities, number of persons living 
in the house, working members of the family, working conditions in 
the factory, type of diseases, period of suffering, treatment, health 
facilities etc have been enumerated in this study. 
SAMPLING DESIGN 
As the present 'study is related with the medico-social 
consequences of environmental pollution, Baghdad, being an industrial 
and capital city of Iraq, has been empirically studied keeping in 
view the problem of environmental pollution and its medico-social 
consequences. For the purpose of the sampling, Al-Doura oil refinery 
was taken on consideration as it is one of the biggest industry of 
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Baghdad, which employes about 20C0 workers .Apar t from t h i s , o i l 
r e f i n e r i e s a re regarded as the most p rob lemat ic i n d u s t r y i n regard 
t o environmental p o l l u t i o n . Keeping these th ings in mind, Al-Doura 
o i l r e f i n e r y of Baghdad was s e l e c t e d fo r the purpose of f i e ldwork . 
In ord^er t o c o l l e c t the i n fo rma t ion , the sensus method was followed 
in o rder t h a t a l l the 2 ,000 workers of Al-Doura o i l r e f i n e r y were 
i n t e rv i ewed and only those were cons idered who were s u f f e r i n g from 
d i f f e r e n t types of d i s e a s e s due to environmental p o l l u t i o n . The 
s e l e c t i o n i s be ing shown in the fol lowing t a b l e : 
TABLE 1 
Nature of work and pe r sons employed and s u f f e r i n g from d i s e a s e s . 
I Number of |P Number of pe rsons 
Nature of work j persons \ s u f f e r i n g from 
} employed | d i s e a s e s 
Technic ians 570 70 
Workers 590 128 
Engineers 250 27 
Chief Engineers 95 7 
Chief Technic ians 190 16 
Chemical Analys ts 62 28 
A d m i n i s t r a t o r s - 180 22 
Firemen 63 4 
Total 2,000 302 
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In the selection of the respondents, attention was paid 
towards those who were suffering from different types of diseases. 
Out of 2,000 workers of Al-Doura oil refinery, 70 workers, 128 
Technicians, 27 Engineers, 7 Chief Engineers, 16 Chief Technicians, 
28 Chemical Analysts, 22 Administrators and.4 Firemen were selected 
for the purpose of study as they were found suffering from different 
types of diseases and were interviewed by the help of interview 
scheduled intensively. 
CONSTRUCTION OF INTERVIEW SCHEDULE 
The major tool for collecting data for the present study was 
a precoded interview scheduled, which included questions pertaining 
to the following areas* 
1• Identity and personal characteristics of the respondents> 
such as age, sex, marital status, type of family, occupation 
and education, were recorded. 
2. Housino condition; Questions relating to the physical structure 
as well as to living conditions of the houses were framed in 
order to know the physical structure of the houses. Questions 
were also framed regarding physical facilities available to 
the respondents. 
3. pollution : Information was also collected about environmental 
pollution from other sources and respondents were also inquired 
about their attitudes towards the pollution of environment 
under which they live. 
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4. Economic Conditions : Questions were asked to know the monthly 
income of the respondents as well as of the family members. 
The pattern of expenditure and saving were also asked. 
5. Education ; Informating relating to the educational programme 
of the respondents was collected to ascertain as to how many 
of them were educated and to what extent. 
6. Working Conditions : Information was collected relating to 
the working conditions of the respondents. The problems that 
the workers face in the industry as well as the facilities 
which they got were also inquired upon. 
7. Health Problem ; Information was also collected relating to 
the health problems of the workers due to the environmental 
pollution under which they work and live, 
PRESENTAnON OF DATA 
The data on the basis of tables have been analysed statistically. 
The characteristics of data and the direction to which it leads have 
been given in respective chapters. While interpreting data impression-
estic and subjective, interpretations have been avoided. Only factual 
analysis and the condition arising out of that have been presented. 
Chyia square tests have been used in order to find out the relation-
ship between different variables. Apart from this case histories of 
the patients respondents were prepared and the conclusions thus 
were drawn. 
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TMPORT/>MCE OF THE PROBLEM 
For the students of Medical Sociology, the problem of environ-
mental pollution poses the question of' its effects on the social 
aspects of the life of the people, who are exposed to it not only as 
a biophysical problem but also as a cause of disorder in the social 
life of the people. This study aims at finding out the social and 
medical factors associated with the conditions created by environ-
mental pollutions. It is hoped that the present study would be in 
the national interest and may prove to be of some service to the 
prople of Iraq. 
ATTRIBUTES OF THE RESPONDENTS 
During the survey in connection with the present study attempt 
was made to find out the extent to which the workers in the oil 
refinery are aware of diseases caused by the oil industry and chemical 
substances emitting from it as well as the health hazards they have 
to face in this industry. The researcher also tried to find out tjne 
extent of the correlation between particular diseases and work in 
Al-Doura oil refinery in Baghdad. In connection with this project, 
302 workers were interviewed by the researcher and their opinions 
were recorded. The employees, who were interviewed by the researcher, 
belonged to different sexes, educational backgrounds, economic status 
and professions. It is obvious that they had different types of 
houses and families. 
Sex Structure of the Respondents 
Sex is an important factor, which affects the employees in 
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t h e i r work. The females , due t o t h e i r p h y s i o l o g i c a l make up , cannot 
work in a j o b , which r e q u i r e s s t r enuous work under unheal thy c o n d i t i o n s 
as ob ta ined in the o i l i n d u s t r i e s . Among the Al-Doura o i l r e f i n e r y 
workers , the pe rcen tage of female employees was much lower than t h a t 
of the male workers as i s given in Table 2 . 
TABLE 2 
Number of male and female workers in the 
Al-Doura o i l r e f i n e r y of Baghdad in I r a q 
5 1 J , 
Industry o Males ' Percentaoe !i Females ' Percentaqe 
I ' ' I t 
Al-Doura Oil 259 85.76 43- 14.238 
Refinery 
The female workers, whatever their number, were working in 
safe places in this industry. Most of them were working in the Chemical 
Analysis Section. Some worked in the Administrative Sections of this 
industry, while others were employed as engineers. During the survey, 
it was found that most of the female workers were very vigilant 
against health hazards while dealing with chemical substances and 
fumes in the oil refinery. The investigation revealed very few cases 
of diseases among female workers, such as allergy, headache and skin 
diseases. As regards the male workers, the survey showed that they 
suffered from diseases resulting from their working in such an industry 
In order to find out the correlation between professional diseases 
and the type of work, the researcher divided the workers in this 
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industry into three categories; 
1. Unskilled workers; 
2. Semi-skilled workers; and 
3. Skilled workers. 
This was done in order to study at which level of work the 
employees were suffering from diseases more than in others, as can 
be seen from Table 3. 
TABLE 3 
Number of workers suffering from diseases 
Diseases WORKERS Skilled I Semi-skilled J Unskilled 
i I 
Headache 7 
Vertebrate trouble 14 
Joints pain 4 
Skin diseases 4 
Diabetes 1 
Allergy 5 
Heart diseases 7 
Blood pressure 6 
Eye diseases 5 
Asthma 4 
Rheumatism 3 
Stomach troubles 6 
Lung diseases i 
Kidney diseases 5 
Psychological ailments' 80 
1 
1 
X 
X 
1 
X 
1 
X 
X 
X 
X 
X 
1 
X 
5 
1 
3 
X 
X 
1 
X 
1 
X 
3 
X 
2 
7 
X 
2 
20 
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Educational Background of Respondents 
The educational background of the respondents in this oil 
refinery is shown in Table 4 below, in which workers have been 
classified into educated, literate and illiterate; 
TABLE 4 
Educational background of the respondents in Al-Doura oil refinery 
5 5^ f ^ 
Industry I Educated 5 Literate { I l l i t e r a t e } Total 
8 "• 8 I 5 
AlsDoura oil 
refinery of 75 210 17 302 
Baghdad in Iraq 
It is clear from the above Table that the majority of workers 
in the oil refinery in Baghdad were literate, their number being 
210 out of 302. 
The researcher also wanted to find out the correlation between 
educational background of workers and diseases affecting them in 
this industry and to know in which category of education the workers 
were suffering from professional diseases more than in others. 
This is shown in Table 5 below; 
The Table shows that those who are most affected by professional 
diseases in this industry are the educated and the literate workers 
due to the nature of their work in this industry as they deal v/ith 
chemical substances. 
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TABLE 5 
Educational background and diseases of workers in oil refinery of 
Baghdad in Iraq. 
Diseases f 
Headache 
Vertebrate trouble 
Joints pain 
Skin diseases 
Diabetes 
Allergy diseases 
Heart diseases 
Blood pressure 
Eye diseases 
Asthma 
Rheumatism 
Stomach diseases 
Lung diseases 
Kidney diseases 
Psychological diseases 
Total 
Educated J 
5 
3 
3 
2 
-
1 
4 
3 
5 
4 
3 
3 
8 
-
6 
4 
49 
Litera 
5 
12 
6 
4 
1 
1 
6 
1 
2 
1 
1 
4 
2 
1 
-
47 
'1 '5 
teJllliterateS 
4, 1 
1 
3 
-
-
1 
-
-
-
2 
-
1 
1 
-
-
-
9 
Total 
9 
18 
8 
4 
3 
5 
9 
6 
8 
4 
5 
13 
2 
7 
4 
105 
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Economic Status and Diseases of Respondents 
It is generally believed that people having higher economic 
status also have work under more healthy conditions because their 
economic status confers on them a higher social status. In this way 
the workers in higher income brackets protect themselves and their 
families against hazards of work and against particular diseases 
caused by environmental pollution in the industries. Attempt has been 
made in the present study of industrial workers in Al-Doura oil 
refinery in Baghdad to find out whethar there is any correlationship 
between economic status of workers and professional diseases. The 
results of the survey in this connection are given in Table 6. 
TablQ 6 shows that the economic status and professional 
diseases are correlated with each other in the oil industry, though 
the increase in the income of workers is related to their satisfaction 
with the working conditions and they are able to maintain their 
health and protect their families against industrial diseases. The 
study classified the workers in this industry into three categories 
of income as follows:-
1. Low income workers; 
2. Middle income workers; and 
3. High income workers. 
The investigation has shown that the workers having the medium 
income status are more affected by professional diseases than others. 
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TABLE 6 
Diseases and economic status of workers according to income per month 
{' Poor Workers p Middle Level j Rich Workers 
Diseases j ^ { Workers J 
\ (71-120 I.D. } (121-350 I.DT^ (351-600 I.P.* 
Headache 4 5 -
Vertebrate troubles - 18 -
Joints pain 1 7 -
Skin diseases - 4 -
Diabetes 3 - _ 
Allergy diseases 1 3 1 
Heart diseases 2 6 1 
Blood pressure 2 2 2 
Eye diseases 4 4 -
Asthma 1 3 -
Rheumatism 2 3 -
Stomach diseases 4 8 1 
Lung diseases 1 1 -
Kidney diseases 2 4 1 
Psychological diseases - 3 1 
Total 27 71 7 = 105 
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Professions of the Respondents 
From the survey of professions of the workers in the Al-Doura 
oil refinery in Baghdad, the following figures of skilled and 
unskilled workers have been obtained: 
TABLE 7 
Professions of the respondents 
(out of 302) 
Profession I 
Skilled Workers Unskilled Workers 
X Number ] Percentagex Number Percentage 
Workers 
Technicians 
Engineers 
Chief Engineers 
Chief Technicians 
Chemical Analysts 
Administrators 
Firemen 
-
128 
27 
7 
16 
28 
22 
t ^ 
— 
42.348 
8.940 
2.317 
5.290 
9.271 
7.284 
^ 
70 23.178 
1.324 
Total 228 75.588 74 24.412 
The above Table shows that the majority of workers were 
technicians, engineers, chemical analysts.and administrators, who 
are skilled workersC228) while the general workers and firemen 
were in minority (74). From Table 3, we have already concluded that 
the skilled workers were more affected by diseases than the semi-
skilled and unskilled workers due to nature of their work. 
CHAPTER THREE 
'JERKING CCNDITICNS IN THE OIL INDUSTRY 
CHAPTER THREE 
VJDRKING CONDITIONS IN THE OIL INDUSTRY 
THE MEANING OF WORK 
Primitive man was required to work in order to survive. But 
has he come to depend upon work for more than survival? With the 
increasing complexity and industrialization of society, work, for 
many people, has become more and more simply a means toward the end 
of earning a living. "The present studies of the meaning of work 
among a national sample of employed men indicate that for most men, 
having a job serves other functions than the one of earning a living. 
Work gives the employees a feeling of being tied into the larger 
society, of having something to do and of having a purpose of life". 
Work is more than a means to an end for the vast majority of employed 
men. The industrial organization, built according to traditional 
organizational principles, provides little opportunity for the rank 
and file worker to satisfy the higher-order needs of sense of belonging, 
esteem and self-realization as well as lower-order physiological and 
safety wants which are more pressing. In one study of Friedman and 
Hanighurt (1954) of over 600 steel workers, miners, salespersons, 
skilled workers and doctors, it was concluded that "the workers of 
the lower skill and socio-economic levels regard their work more 
frequently as merely a way to earn a living and in general recognize 
1. Donald G. Zylovishi, Vocational Behaviour ; Readings in Theory 
and Research (New York; Holt, Rinehart and Ulinston, 1968), p. 3, 
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fewer e x t r a - f i n a n c i a l meaninas in t h e i r work than do workers of 
2 
high s k i l l and socio-economic l e v e l s " . 
WORKING CONDITIONS IN AL-DCURA OIL REFINERY OF BAGHDAD 
The p r e s e n t study i s r e l a t e d to the d i s e a s e s a f f e c t i n g the 
workers of Al-Doura o i l r e f i n e r y in Baghdad and i t s med ico- soc ia l 
consequences . Problems of envi romenta l p o l l u t i o n are bound to a r i s e 
t h e r e sooner or l a t e r . The survey of t h e o i l i n d u s t r y t h a t has been 
done r e v e a l s t h a t the n a t u r e of work i n the i n d u s t r y i s hazardous . 
Moreover, the i n d u s t r y i s l oca t ed in the south of Baghdad and i s a 
very big p u b l i c u n d e r t a k i n g . I t manufactures kerosene o i l , pe t ro leum, 
a s p h a l t , e t c . , which d i s c h a r g e s a l o t of chemicals and o ther gaseous 
m a t e r i l s , p o l l u t i n g the whole environment around the r e f i n e r y . The 
r e f i n e r y employs about 2,000 workers , whose h e a l t h i s l i k e l y to be 
a f f e c t e d by the p o l l u t a n t s because t he se a re i n j u r i o u s t o h e a l t h . The 
workers were in te rv iewed and t h e i r op in ions about t h e n a t u r e of work 
and the problems faced by them in regard t o t h e i r h e a l t h were e l i c i t e d . 
So f a r as the p r e s e n t s tudy i s concerned, the r e a c t i o n s of workers 
t o envi ronmenta l p o l l u t i o n in the Al-Doura o i l r e f i n e r y were recorded 
and i t was observed t h a t t he re was a c o r r e l a t i o n between working 
c o n d i t i o n s i n s i d e the o i l i n d u s t r y and d i s e a s e s , i . e . , between the 
n a t u r e of t h e i r work and the h e a l t h problems t h a t they f a c e . Thei r 
r e a c t i o n s have been r e p r e s e n t e d in Table 1, 
2 . David Kerch, Richard S. C r a t c h f i e l d and Egerton L. Ba l lachey , 
I n d i v i d u a l in Soc ie ty : A Text Book of Soc ia l Psycholoqy(New York; 
McGraw-Hill Book Company, 1962) , p . 503. 
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TABLE 1 
Working conditions and health problems' 
Respondents 
j' Opinion Regarding Health Problems 
Good Bad Total 
Yes 
No 
H 
0 
E 
0 
E 
69 
86 
810 
793 
0 
E 
0 
E 
70 
53 
467 
484 
139 
1,277 
Total 
2 ^ ( 0 - E )^ 
E 
9.774 is significant with i.d.f. at ^% 
level of significance. 
In this study of oil refinery it was observed that there was 
a correlationship between the working conditions inside the oil 
industry and some diseases. The statistics in Table 1 show that the 
2 
va lue of X = 9.774 i s s i g n i f i c a n t wi th i . d . f . a t 5% l e v e l of s i g n i f i c a n c e 
Hence, i t has been e s t a b l i s h e d t h a t t h e r e i s a c o r r e l a t i o n s h i p 
between the n a t u r e of work and the h e a l t h problems, which are faced 
by the workers in o i l r e f i n e r y of Baghdad in I r a q . 
FACTORS AFFECTING WORK 
A study of the working c o n d i t i o n s of workers r e v e a l s t h a t most 
i m p o r t a n t l y the fo l lowing f a c t o r s a f f e c t t h e i r pe r formance ; -
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1. Atmospheric Condition 
Everyone is well aware that the attitudes of people relating 
to atmosphere varies. There is conflicting evidence about direct 
relationship between production and atmospheric conditions. "The 
characteristics of the environment affecting the ability of the 
normal regulatory system of human body are*, (l) Temperature, 
(2) Humidity, and (3) Air Movement. All are important to the efficiency 
of the body in eliminating excess heat. Clark and Jones (1962) 
indicate in their study that working under poor environmental conditions 
had an effect upon performance, but that effect on performance was 
lessened considerably by training. Itiey found reliable differences 
between task performances under cold conditions for subjects or under 
warm conditions. It is obvious that industry can control atmospheric 
conditions by suitable air conditioning and heatina systems so as 
3 
to maintain fairly uniform atmospheric situations*. 
2. Nature of the Work 
At the present time, most people concerned with managemenl; 
believe that productivity is decreased when workers are bored. The 
management also frequently assumes that boredom results from non-
variability of work. Consequently, at reduction of production loss 
due to boredom is sought to be concrollad by taking the followinc 
4 
six measures; 
3. J.M. Brown and others, Applied Psycholooy (New York; The Macmillan 
Company, 1966) , o. 262-
4. Ibid. , p. 270. 
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(i) Workers are selected who appear to be less affected by 
boradomo This usually means choosing people with personalities 
that are not prone to be bothered by repeticive work and 
often means selecting people of average or less than average 
intelligence. 
(ii) There has been an attempt to vary jobs. Workers have been 
switched from one activity to another. 
(iii) Attempts have been made to increase the motivation of the 
workerso Several studies done during the Second World War 
showed that workers in highly repetitive jobs did not decrease 
production as long as they understood that they were working 
on something that was important for the war efforts. 
(iv) Workers have been encouraged to think of sub-goals. 
(v) Participation of workers in management has been encouraoed. 
(vi) The environmental atmosphere has been modified. 
3. Accidents and Safety 
The plain fact of the matter is that a tremendous amount of 
human misery and economic loss occur because of acci dents. "There is 
relationship of the working environment to man in the creation of 
accident situations. Some environments are more hazardous than others, 
but improvements are being made in most industries". 
5. Ibid. , p, 262. 
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4. Boredom, Fatigue and Monotony 
The effects of boredom, fatigue and monotony are of crucial 
importance to industry. All three affect production. Fatigue has 
been defined as "a condition of a person brought about by work and 
resulting in work decrement. Fatigue also includes a tired feeling 
and physiological changes in the person". Boredom is a psychological 
condition or feeling of a person as a result of performing' activities 
considered uninteresting. Monotony is a psycholooical condition 
resulting from repetitive activity. It is not necessarily a condition 
that is undesirable or results in work decrement. Thus work decrement 
is closely associated with fatigue, boredom and very often associated 
with monotony. 
QUALITY OF WORKING LIFE 
There are large individual differences in workers' desire for 
participation in decision making. People with urge for independence 
react more favourably when they are allowed to participate in 
management than do workers with less need for independence. Every man 
is in constant contact with other men. The interpersonal relationship 
of a man with other men in the industrial world is exemplified by the 
supervisor-worker relationship. Since the 1920s, human relations have 
been regarded as vital to production. The famous Hawthorne studies on 
the attitudes of the workers have been summarized as follows: "They 
showed that workers produce more when they are accepted as humans and 
6. Ibid. , p. 379. 
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given a chance to participate in planning thoir own destinies on 
their jobs. Many of the man to man relations in industry are between 
7 
representatives of workers and management". 
Over the past fifteen years or so conditions,in which men and 
women,"have moved to the forefront of social concerns. Particularly 
in the industrial nations, the improvement of quality of working life 
8 
has become a real political and economic issue". It was in the 1960s 
that signs of dissatisfaction with a certain type of wage emoloyment 
really began to spread in the industrialized societies. It is 
increasingly coming to affect other sections of the wage earning 
population, be they skilled workers, office employees, technicians 
or supervisors, mainly because of the acceleration of technoloaical 
progress and the evolution of thinking in favour of increased 
participation in management. The International Labour Organization 
stated in the resolution on 'Working Conditions and Environment' adopted 
in 1976, that "the improvement of working conditions and environment 
must be pursued in times of economic recession as well as in times of 
9 
economic upturn". The International Labour Organization urged that 
the improvement of working conditions and environment should be a 
permanent component of national policies, allowing, of course, for the 
readily understood imperatives of profitability and efficiency of the 
7. Ibid., p. 341. 
8. International Labour Review (Geneva; International Labour Office), 
Vol. 123, No. 4, 1984, p. 391. 
9. Ibid. 
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study of highly specific occupational hazards, psycho-social factors, 
combined effects of hazards, biological hazards, particularly on the 
reproductive function and work-related diseases". In this area it 
can be expected that efforts to combat work accidents and occupational 
diseases will be pursued with vigour and that the incidence of fatal 
accidents will continue to decline. A special effort is likely to 
be made*to control new occupational hazards (evaluation of chemical 
hazards, working involving considerable mental strain, long-term 
effects of occupational diseases and early detection of impairments 
12 
of health), and to protect the environment". 
Specialization is known to influence employees' attitudes and, 
perhaps, ultimately restricts performance. Formal organization with 
emphasis on task specialization utilizes such a narrow range of 
abilities and skills that workers are not as efficient as they might 
be if utilized in a different manner. Instead of grouping workers by 
task similarity, Corzo suggested,in 1961, that grouping persons 
according to normal human sentimental, social customs, codes of 
behaviour, status friendship and so on, would create more cooperation 
and, perhaps, greater efficiency in the long run. Man-machine systems 
have been designed to accomplish many purposes. "Systems may be as 
simple as a pencil and paper handed by a man or as complicated as 
huge automated oil refineries or military weapons systems. Systems 
are open-loops, where information entering the system results in an 
11. Ibid., p. 391. 
12. Ibid. 
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13 
activity that continues until acted upon by an outside agency*-
Man most often serves in man-machine systems in a controlling 
function. Man has specific capacities and limitations as an input 
and output mechanism. Variation in the role of the working of 
different individuals is dependent upon the prevailing group or 
social atmosphere or a "collective influence which formed an intangible 
background and determined the general nature of the reactions to the 
conditions of work. However, certain individuals were found to have 
a particularly great influence on theoutput attitude and behaviour 
14 
of the remaining workers*. 
In 1961, Argris urged that the present and future of personnel 
administration must be governed by behavioural science research. He 
emphasized that human relations' policies in the future must emphasize 
satisfaction and happiness. Individuals are conceived as the most 
important part of an organization and this requires subordinates to 
be given due regard by their superiors. Many studies have shown that 
workers have different needs,like steady work, good working conditions, 
high pay etc. Studies in this regard have come to the conclusion 
that high pay is not the top priority for workers and pay generally 
ranks after working conditions, the people in the work situation, 
steadiness of work and opportunities for advancement. Early ergographic 
studies have clearly demonstrated that there are large individual 
13. J.M. Brown and others, n. 3, p. 275. 
14. Morris S. Vitales, Motivation and Morale in Industry (Bombay; 
Allied Pacific Private Limited, 1962), p. 65. 
53 
differences in human ability to work and to continue working. '•In 
heavy muscular work physiological fatigue is important, but in most 
modern industry, industrial fatioue is not the result of the accumula-
tion of toxic products from the muscles.. Thus, fatigue in modern 
industry is mostly the psychological condition or feeling of the 
worker". 
Many people are asking the question today "which is'^ more 
important to workers, economic incentives or human relations? In 
16 
that form the question is meaningless and unanswerable". Men are 
interested in money and they are also concerned about their relations 
with other men. Often a financial reward for good behaviour damages 
their relations with other men and they are likely to react adversely 
This study concerns the Al-Doura oil refinery in Baghdad. The 
researcher has tried to find out personal characteristics of the 
workers, such as their sex, marital status, educational status, 
residential location, diseases and treatment and they have been 
divided into the following three categaries:-
(1) Unskilled workers, who consist of ordinary workers and 
administrators! 
(2) Semi-skilled workers, such as drivers; and 
(3) Skilled workers, including engineers, technicians, 
analysts, etc 
15. J.M. Brown and others, n. 3, p. 379. 
16. Morris S. Vitales, n. 14, p. 159-
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The researcher has also found in Al-Doura oil refinery that 
the work force consists of both males and females, although there 
is no discrimination between the sexes. They are treated as equals 
and work together in different sections of the refinery. During the 
investigation of Al-Doura oil refinery, it was found that the percentage 
of female workers was much lower than that of the male workers. As 
already stated whatever their number, the female workers were posted 
in safe places in this industry. Most of them were working in the 
chemical analysis section, some others were working as administrators, 
while still others were engineers. The study has revealed that most 
of the female workers were quite vigilant against health hazards 
during thfeir working vdth chemical substances. As regards the diseases 
caused by working in the oil refinery the study has shown very few 
cases of diseases among female workers. But survey has revealed that 
a number of male worker suffered from diseases arising as a result of 
the nature of their work in the refinery. The study of the workers 
in Al-Doura oil refinery shows that there was specialization of work 
among the operatives. It was found that a large number of workers 
were technicians (who formed 42.348% of the total work force), enoineers, 
technical analysts, administrators or unskilled workers. The investiga-
tion also revealed that most skilled workers like technicians, 
chemists and engineers were more affected by diseases than others 
in the industry because of the nature of their work. It would be 
worthwhile to evaluate job satisfaction and causes of dissatisfaction 
and job characteristics for better follow up of the study. The 
categorical description is given below; 
55 
(a) Job Sat is fact ion ; The term *job s a t i s f a c t i o n ' and ' p o s i t i v e 
a t t i t u d e ' are qenerally used interchanoeably. Both re fer to pos i t ive 
o r ien ta t ion on the part of ind iv idua ls towards work ro les which they 
are occupying. The term 'morale.*, has been given a var ie ty of meanings. 
For example, Likert and Wi l l i t s (1940) define job morale as "an 
i n d i v i d u a l ' s mental a t t i t u d e towards a l l fea tures of h is work and 
17 
towards all the people with whom he works". Individuals differ greatly 
in their motives, values and abilities and these differences probably 
have an important bearing on their attitude to their work role. 
"Differences in job satisfaction are the direct result of individual 
differences in personality. Some persons are satisfied and others are 
18 
dissatisfied regardless of the nature of their work roles". Job 
satisfaction must be assumed to be the result of the operation of both 
situational and personality variables. In their study, Tomas - G.Cummings 
and John Bigelow attempted to "overcome the differences between the 
satisfaction measures and the items comparing the other two variables, 
job attitude satisfaction and job involvement and motivation by using 
19 
'is now' measures of satisfaction". They came to the conclusion that 
scale differences between the satisfaction measures and the measures 
of the other two variables may have contributed to the obtained 
independence. Specifically, the satisfaction measures consisted of 
difference or discrepancy score, while the involvement and motivation 
variables were measured on standard. 
17. Victor H. Vroom, Work and Motivation (New Delhi: Willey Eastern 
Limitec^, 1978) , p. 99. 
18. Ibid., p. 137. 
19. Tomas G. Cummings and John Bigelow, "Sat i s fac t ion , Job Involvement 
and I n t r i n s i c Motivation* An Extension of Lowler and Halls Factor 
Analysis" , Journal of Applied Psychology (Washington), Vol. 6 1 , 
No. 4 , 1976, p . 523. 
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Several studies have demonstrated that 'enriched' jobs i.e., 
"jobs,that are comolex and challenging, often enhance the motivation, 
20 
satisfaction and productivity of people at work". Hachman and Oldhman 
identify five measurable characteristics of a job, which, when 
present, improve the employees' work motivation, satisfaction and 
performance; 
(i) Skill Variety;- The degree to which a job requires a variety 
of different activities in carrying out the work, involves the 
use of a number of different skills and talents of the person 
concerned. 
(ii) Task Identity ;- The degree to which a job requires completion 
of a whole and identical piece of work, that is, doing a job 
from beginning to end with a visible outcome. 
(iii) Task Significance;- The degree to which a job has a substantial 
impact on the lives or work of other people, whether in the 
immediate organization or in the external environment. 
(iv) Autonomy ;- The degree to which a job provides substantial 
freedom, independence and discretion to the individual in 
scheduling the work and in determining the procedures to be 
used in carrying it out. 
(v) Feed-back;- The degree to which carrying out the activity 
required by a job results in the individual obtaining direct 
and clear information about the effectiveness of his or her 
performance. 
20. Ibid., p. 395. 
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A number of studies have shown that individual growth need 
strength moderates the relationship between the motivating potential 
of a job and employees' reactions to it. "Individuals, who have a 
hi ah need for personal growth and development at work have shov/n 
to respond more positively to enriched work than people with low 
growth need strength apparently because high orowth need individuals 
more strongly value the internal rewards that can be obtained from 
21 
good performance on a challenging task". . 
Given the importance of corporate structure for working conditions, 
"the question arises as to how best to model that structure in order 
to understand its impact on job satisfaction. Organizations have 
frequently been analysed in terms of their degree of centralization 
and formalization and in terms of the structure of their management 
22 
hierarchies". Such conceptualizations have not proved very fruitful 
in the study of job satisfaction and have in general been replaced 
by a focus on size and accompanying bureaucratization. "Th^'a»resolved 
issue concerning the impact of organizational size on w©rkinQ conditions 
23 
involves the distinction between subunit size and total organization". 
Porter and Lawler (1965), in an extensive review of literature on 
organizational size and job satisfaction, are unable to arrive at a 
definite conclusion on the role of total organization size because 
21. Ibid., p. 523. 
22. Randy Hodson, "Corporate Structure and Job Satisfaction : A Focus 
on Employer Characteristics", Sociology and Social Research 
(California), Vol. 69, No. 1, 1985, p. 22. 
23. Ibid., p. 23. 
58 
the vast majority of the studies reviewed to utilize subunit size. 
They speculate that,at least, for managerial workers total organiza-
tions may provide more security, higher social status and more 
interesting and challenging work. As a more general concept than, 
automation, capital intensity means that the worker has available 
resource, which he or she can use in the struggle for improved 
working conditions. Two factors are particularly important in this 
regard. First, under capital intensive production systems, labour 
costs may become a decreasingly important factor of production. 
Secondly, under such systems of production, workers become responsible 
for the care and maintenance of expensive capital equipment. The 
combination of these two factors gives the workers a hightened degree 
of power in collective bargaining contracts and, in a more implicit 
fashion, in an individual than other worker resources,such as high 
level of general educational development or special vocational 
preparation, for integrated production process. 'Workers in subsidiary 
firms, which have, at least, a degree of budgetary autonomy from the 
central firm, can be expected to be more satisfied with their jobs 
than employees of such corporations, who work for parts of the firm 
24 
which are directly controlled by the central bureaucracy". 
Workers in high profit companies can be expected to be 
relatively more satisfied with their jobs because of the general 
atmosphere of success and the implications for corporate growth and 
job security. 
(b) Job Dissatisfaction;- The belief that "absence from work and 
24. Ibid., p. 24. 
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labour turnover are in some way 'natural' consequences of job 
25 
dissatisfaction is widespread". The results Of this investigation 
are in direct conflict with the view that job satisfaction is a major 
cause of industrial absenteeism. At best, it seems that job satisfac-
tion and absence from work are tenuously related. Many theorists 
and researchers have argued that "one way to increase employee 
performance and satisfaction is by 'enriching' the employee's job. 
Job enrichment seeks to improve both employee performance and satisfac-
tion by building greater scope for personal achievement and recognition 
and greater opportunity for individual achievement and growth into 
employees' jobs". Thus, job enrichment can be viewed as an organiza-
tional intervention designed to restructure jobs with the intent of 
making them more challenging, motivating, and satisfying to the 
individual. 
(c) Job Characteristics :- For thousands of years man had to rely 
almost entirely on his own judgment and that of his fellows for 
assessing the degree, amount or extent of those characteristics of his 
world, which he perceived as real and important. Within the last 
hundred years, he has succeeded in developing techniques, methods and 
instruments, which have enabled him to measure most aspects of his 
physical world with great precision. However, in biology and the 
behavioural sciences, the development of acceptable and precise methods 
25. T. Brian and others, "A Meta-Analysis of the Relation of Job 
Characteristics to Job Satisfaction", Journal of Applied 
Psychology (Washington), Vol. 70, No. 2, 1985, p. 280. 
26. Ibid., p. 287. 
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of measurement has been much slower. While these fields have profited 
from their ability to use the precise instruments of physical sciences 
there are many important physiological, psychological and social 
variables for which similarly precise and valid measuring instruments 
are not yet available. Just as early physicists, chemists and engineers 
had to rely heavily on the discriminations and ratings of human 
judges, behavioural scientists are still faced with the necessity of 
using them in the assessment of most of the psycholooical characteristics 
However, it is essential that these extremely crude measurements are 
utilised with full awareness of their limitations and in ways, which 
permit their most effective use. "To match the characteristics of the 
job to the needs of the individual, job enrichment efforts have 
generally applied theories that describe how the interaction of job 
characteristics and individual characteristics are related to oroaniza-
27 
tionally described outcomes". The assessment of human characteristics 
has been going on for thousands of years largely on the basis of the 
judgment of one person by another. Literally, millions of inferences 
based on remarkably diverse samples of behaviour are made every day 
and used as the basis of important decisions in the lives of individuals. 
A very large proportion of all current human assessments is carried 
out by persons presumed on the basis of their training and/or experience 
to be experts in making correct inferences with the use of a particular 
method, technique, or sample of behaviour. The extent to which 
perceptions of task characteristics reflect variations in job satisfactior 
27. Ibid., p. 280. 
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has been explored in a laboratory experiment and a field study. 
Subjects in the satisfied condition described the same strenuous job 
as more enriched than did in the dissatisfaction were found to be 
strongly related to perceived task characteristics. "An argument is 
made that satisfied job incumbents may describe their jobs more 
favourably in terras of job characteristics, rather than in teims 
of variations in job dimensions, leading to differences in job 
28 
satisfaction'*. 'Two decades of research on job designs have been 
29 
based on an assumption that job characteristics affect satisfaction". 
"A job should have significance beyond satisfying immediate 
30 
needs". It should lead the worker to feel that the job is both an 
essential part of the factory work and important to the country and 
to the consumer. "Job enlargement and job rotation on respective 
tasks may not only serve to reduce the feeling of boredom but may 
simultaneously raise the status of the worker in his own eyes and in 
those of his fellow workers and in the opinion of his friends and 
31 
associates his home community". The workers' point of view implies 
that a railway man, an" engineer, a machinist, an oiler, is bound, 
just as intellectual workers, by the honour of his calling. 
It is essential to know that there is a direct correlation 
28. David F, Caldwell and Charles A. O'Reilly, "Task Perceptions 
and Job Satisfaction : A Question of Casualty Action", Journal 
of Applied Psychology (Washington), Vol. 67, No. 3, 1982, p. 361. 
29 . I b i d . 
30 . Morr is S. V i t a l e s , n . 14 , p . 329. 
3 1 . I b i d . , P ' 329. 
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between job satisfaction and the psychological and physical abilities 
of workers, both male and female. This study refers to the correla-
tion between the sex of workers and their job satisfaction regarding 
the diseases caused by work in an oil refinery. The study in this 
field shows that female workers were more aware of the work hazards 
and professional diseases because of the nature of their work in the 
oil refinery, while the male workers worked for longer hours and some 
of them had to come in touch with chemical substances and to work 
hard; but in "spite of their safety equipment, the workers of the 
Al-Doura Oil Refinery were suffering from diseases, such as headache, 
skin diseases, allergic diseases, asthma, blood pressure, etc 
As already stated, majority of workers in this industry were 
literate. Out of 302 workers, 210 were literate, 17 were illiterate 
and 75 were educated. In this study, it has been established that 
there is a correlation between educational status of workers and 
diseases and it has been found that most of the workers affected by 
professional diseases in -this industry wer-e from educated class and 
that of the literate workers because of the nature of their work in 
the refinery, as they dealt with chemical substances. 
Many studies have affirmed that workers have different needs. 
In general, their needs include steady work, good wurking conditions, 
high pay and other facilities. High pay is usually not a matter of 
top priority for workers. In the present study of the workers of 
Al-Doura Oil Refinery, an attempt has been made to find out whether 
there is any correlationship between economic status of workers and 
satisfaction with the working conditions and diseases resulting out 
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of work in the oil refinery. The correlatibnship between economic 
status and satisfaction with the working conditions has been given 
in Table 2. 
TABLE 2 
Economic status of workers and their satisfaction with the 
working conditions. 
Economic status of j Opinion Regarding Working Conditions 
the respondents \ Good f Bad IT total 
High Income Group 115 
0 
E 
0 
E 
81 
89 
530 
511 
0 
E 
0 
E 
34 
28 
167 
177 
Low Income Group 697 
Total 611 201 812 
2 ( O - E ) 
X = 
2 
= 2.2816 is significant with i.d.f. at 59^  level 
of significance. 
The study of correlationship between economic status of workers 
in Al-Doura Oil Refinery in Baghdad and diseases has shown that the 
economic status and professional diseases are correlated with each 
other. An increase in workers' income is relevant to their satisfaction 
with the working conditions since they are able to maintain their 
health and protect their families against industrial diseases. 
The correlationship between economic status of workers and diseases 
has been shown in Table 3, 
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TABLE 3 
Economic status of workers and their opinion regarding diseases 
Economic status of 
the respondents 
Opinion Regarding Diseases 
Good r Bad Total 
High Income Group 
Low Income Group 
0 
E 
0 
E 
731 
746 
94 
79 
0 
E 
0 
E 
683 
668 
55 
79 
1,414 
149 
( O . E ) 
= 6.700 is significant with i.d.f. at 5^ ^ level of 
significance. 
As stated earlier, in this study workers in the refinery have 
been classified into three income categories: 
1. Workers with low incomes; 
2. Middle income workers; and 
3. High income workers. 
The study has shown (Table 6, Chapter 2, p. 39) that the workers 
in the middle income group were much affected by professional diseases 
WORKING MOTIVATION 
The relationship between man and his work has long attracted 
the attention of philosophers, scientists and novelists. The interest 
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of psychologists in this problem dates back to the early part of 
the twentieth century and is reflected in the emergence and develop-
ment of such fields of specialization as industrial psychology and 
vocational guidance. Concepts of motivation play "a major role in 
most serious efforts to analyze and explain behavior of persons in 
work situations governed by processes that are basically different 
32 
from behavior in other types of situation". 
'Work' is a particularly ambiguous term. It is used in physics •• 
to refer to the transference of energy by a process involving the 
motion of an object as a result of the application of a force. In 
experimental psychology and in physiology, it refers to muscular 
activity and in everyday language to the things as different as 
artistic productions and unpleasant tasks. The term 'work role' is 
defined as "a set of functions to be performed by a role of occupant, 
the performance of which contributes to the production of goods and 
33 
services". It means roughly the same thing as the term 'job' as it 
is used colloquically and in Industrial Psychology. The term 'motivation' 
has been used in almost as many different ways as the term 'work'. 
Psychologists, who use it often disagree about the specific processes 
to which it applies. The term 'motivation* refers to a process governing 
choices made by persons of lower organisms among alternative forms of 
voluntary actions. Social psychologists emphasise the fact that work 
32. Victor H. Vroom, n. 17, p. 8. 
33. Ibid. , p. 29. 
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is a social activity, since virtually all work roles require social 
interaction with other people. The motive for working cannot be 
assigned only to economic needs, for men may continue to work even 
though they have no want of material goods. The complexity of the 
relationship between social motivation and work becomes evident when 
one attempts to specify the kinds of social outcomes which provide 
satisfaction. 
Sociolooists have emphasised the importance of work role in 
determining social status. A person's occupation greatly influences 
the way in which other people respond to him outside the work situation 
Industrial psychologists have proposed that the performance of a 
worker on a task or job is not to be understood solely in terms of 
motivational factors, but is also dependent on his ability to do the 
task. 
Workers perform most effectively when performance is a means of 
attaining goals which are extrinsic to the content of the work. The 
level of performance of workers is related to "the extent to which 
performance is instrumental to the attainment of higher waoes, promo-
35 
tions and acceptance by co-workers". The performan ce of workers varies 
with conditions that appear to be motivational in .nature but are not 
obviously related to the responses of either the formal or the informal 
organization to different levels of performance. 
34. Ibid. 
35, Ibid. , p. 266. 
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The working motivation can better be studied with relevance 
to motivational theory, supervisor-employees behaviour and their 
behavioural modelling:-
Motivational Theory 
A consideration of current trends in theories of motivation 
reveals a number of changes, which have particular significance for 
the study of workers* motives and for the evaluation of-incentives. 
In the first place, the viewpoint that wages represent the sole 
incentives to employee production and cooperation, and the single 
or even primary source of satisfaction at work runs counter to 
motivational theory derived from laboratory research and substantiated 
by industrial studies. On the positive side, the current theory 
postulates a large variety of motives, drives, needs and wants and 
recognizes the significance of attitudes and sentiments as overt 
expressions of the extent to which internal or external conditions 
including incentives can function in stimulating behaviour appropriate 
to the relief of tension and to the restoration of equilibrium within 
the person and ensuring satisfaction to the individual. «The concept 
of current motivational theory provides an indispensable framework 
for systematic research on motives in industry and on the value of 
36 
particular incentives". Studies show that the "performance of workers 
varies with conditions that appear to be motivational in nature, but 
are not obviously related to the resoonses of either the formal or 
36. Morris S. Vitales, n. 14, p. 65. 
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the informal organization to d i f ferent l eve l s of performance". A 
person ' s des i re to perform effect ively on a task cannot be completely 
understood through an examination of the socia l reward and punishment 
systems used to control behaviour. 
The observation that workers employed as a compact group react 
as a c o l l e c t i v e whole ra i ses a question concerning the re la t ion 
between the size of the work group on the one hand, and job s a t i s f a c -
t ion and morale on the other . A survey in America has-led to the 
conclusion that "employees of small work groups are more sa t i s f i ed 
38 
than employees of large work groups*. 
A major problem in research bearing upon motivation in industry 
is that of "determining the extent to which various incentives and 
other conditions contribute toward the stimulation and continuation 
of behaviour oriented toward a goal which both satisfies the needs 
39 
of workers and the necessities of the industrial situation". An 
important aspect of study has established that "group norms enter to 
shape the reactions of the individual member even when he is no lonoer 
. 4 0 
actually in his groups". In industry, it has been observed frequently 
that'an individual carries such group determined norms with him as 
he moves from one situation to another. Social norms lead the individual 
to consider the status to be that of a businessman rather than a hired 
37. Victor H. Vroom, n. 17, p. 267. 
38. Ibid. , p. 268. 
39. Morris S. V i t a l e s , h. 14, p . 91, 
40. I b i d . , p . 97. 
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hand and brings about behaviour sometimes identified as role behaviour 
appropriate to his evaluation of himself in terms of the norms of 
his particular society. 
The studies of office workers have suggested that supervisors 
of high production groups are more satisfied with the amount of 
authority they have, and tend to be under less pressure than supervisors 
of low production groups. "^ In studies of productivity the supervisors 
with the better production records appear to be persons who show 
in a variety of ways that the individual is important to them, that 
they understand and appreciate him. A supervisor's influence or power 
within the department does condition the way his supervisory behaviaur 
41 
affects employee attitudes". It is possible to say the supervisory 
behaviour of siding with employees and social closeness to employees 
will tend to raise employee satisfaction only if the supervisor has 
enough influence to make this behaviour pay off in terms of actual 
benefits for employees* It appears that the supervisor who sees the 
problem of productivity exclusively in the technical terms of work 
methods and standards is less likely to motivate workers to increased 
production than one who sees the problem in terms of workers' status, 
characteristics, needs and aspirations. 
Supervisor-Employee5 Behaviour 
Many industrial accidents can be traced to inappropriate work 
41. Ibid., p. 95. 
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habits or behaviour on the part of employees, poor house-keeping, 
wrong work methods, taking of unnecessary risks and failure to wear 
protective equipment. Correcting these inappropriate behaviour patterns 
remains one of the most important and challenging responsibilities 
faced by managers and supervisors, particularly supervisors. The most 
im.portant factor in changing the behaviour of employees is the 
supervisor. Many supervisors are not very effective in changing 
employee behaviour either because they do not have the correct 
attributes for the task, or because they have not received effective 
training. Dissatisfaction due to supervisory behaviour provides new 
knowledge about human behaviour in relation to communication, motivation 
etc. in order to change the supervisor's attitudes towards the methods 
of handling his employees. These attitude changes would lead to 
improved on-the-job behaviour which would in turn result in improved 
performance of both the supervisor and those working under him. The 
breakdown between attitude change and behaviour change occurs because 
it is harder to change behaviour than to change attitudes. Attitude 
change usually follows behaviour chance rather than .preceding it. 
Another problem is that when the new knowledge indicates that the 
supervisor is handling situations wrongly with the subordinates and 
the supervisor returns to the job keen to change, the new approach 
often does not work initially, because he has not been taught how to 
handle the situation but only what was wrong with his previous approach. 
A further problem is lack of effective support to the supervisor from 
the manager. "Manager behaviour has been clearly shown to have much 
stronger influence on subordinate behaviour than most forms of classroom 
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training indicates. It is necessary for the manaoer to show by 
42 
example the sort of behaviour required". "We each have our own personal 
need to feel competent. If these feelings are threatened by the 
comments of others, we become more concerned about defendino our self-
43 
image than about the issues". Effective communicators have learned 
how to reduce this defensiveness by choosing words that either build 
or, at best, maintain the person's feelings of self-worth even when 
pointing out that "the employee's behaviour is unacceptable to the 
organization. Effective supervisors can show their employees that 
they really understand the feelings that the employees are experiencing 
and they are able to deal with these feelings to clear the way for 
discussion of the basic issue. For example, it is useless to try to 
logically convince a person that he should wear his hard hat when he • 
is very annoyed that the organization is, in his opinion, only supplying 
hard hats that are totally useless- Employees will be much more 
committed to and, therefore, much more likely to implement problem 
solutions to which they have contributed.and they are often the only 
ones close enough to the situation to supply information that will 
reveal the cause and also they are often pleased to contribute ideas 
for solution if they are given opportunity and encouragement. 
Behavioural Modelling 
Researchers have found that one's behavioural habits are learned 
42. Australian Safety News (National Safety Council of Australia), 
January-February, 1982, p. 32-
43. Ibid., p. 34. 
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by copying other influential people - parents, managers, teachers 
etco The copying or behavioural modelling could provide a means of 
teaching appropriate behaviours. The role play or skill practice, 
the person taking the supervisor role in the exercise was provided 
with very specific constructive feed-back on what he did well and 
on any specific ways in which he could improve his effectiveness. 
Trainees were given the opportunity to continue the class-room 
practice on similar problems drav;n from their own job -situation. 
This behaviour modelling approach can ahieve substantial improvements 
in supervisor behaviour and performance. The technique is proving 
successful in all fields of organizational activity including 
manufacturing, processing, transportation, insurance, health services, 
mining and retail, in the private sector and in many public sector 
organisation. The reasons for the success of this new behaviour 
change system are that it develops specific interaction skills, builds 
confidence throuoh success experiences and improves supervisor-
employee relations. In studies of productivity, the supervisors with 
better production records appear to be persons who show in a variety 
of ways that the individual is important to them, that they understand 
and appreciate him. According to a study "a supervisor's influence 
or power within the department does condition the way his supervisory 
44 
behaviour affects employee attitudes". 
44. Morris S. Vitales, n. 14, p. 156 
CHAPTER p U R 
LOCATION OF INDUSTRY 
CHAPTER FOUR 
LOCATION OF INIUSTRY 
LOCATION THEOKEES 
Most theories consist of two main components : premises and 
propositions (or postulate). A premise, as the term is used in 
this context, is a statement that, for the purposes of a theory, 
is accepted as being true. It may either be a statement of proven 
fact or an as^umotion or presupposition. A proposition (or postulate) 
is a statement that is likely to be true in the light of the premises 
In phrasing a theory, one can usually introduce premises with the 
word 'since* or 'if*, postulates with the word 'then*. 
If a factory has a weight loss ratio of 90 per cent and if all 
other factors are equal, then the factory will tend to locate near 
its raw material. If a factory has a weight loss ratio of zero, and 
since freight rates on finished products usually exceed those on 
raw materials, and if all other factors are equal, then the factory 
1 
will tend to locate in its market area. 
THE VON THUNEN THEORY 
The Von Thunen theory tries to account for the types of 
agriculture that will prosper around an urban market. It rests upon 
several premises. He theorizes that aoriculture would tend to locate 
1. Alexander W. John and Lay James Gibson, Economic Geography 
(New Delhi: Prentice Hall of India Private Limited, 19797, 2nd edn., 
p. 440. 
73 
74 
in a specific determinable pattern if a laboratory could be constructed 
according to the following seven conditions;-
1. There is an isolated area consisting of just one city and 
its agricultural hinterland. Such an area could be called an 
'isolated state'. For example, feudal states in the Middle 
Ages. 
2. The city is the market for surplus products-from the hinterland 
and receives products from no other area. 
3. The hinterland ships its surpluses to no other market except 
its city. 
4. The hinterland has a homogeneous physical environment favourable 
to the production of mid-latitude plants and animals. 
5. The hinterland is inhabited by farmers desiring to maximize 
their profits and are capable of adjusting their type of farming 
to the demands of the market. 
6. The hinterland is traversed by only one means of land 
transportation. 
7. Transportation costs are directly proportional to distance and 
2 
are borne entirely by the farmers who ship all good fresh. 
THE WEBER THEOFJy 
Weber begins with the fo l lowing premises ; 
2 . I b i d . , p . 4 4 1 . 
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1. The unit of analysis is a single isolated country that is 
homogeneous in terms of climate, topography, race of people, 
technical skills of the population and is under one political 
authority. 
2- Some natural resources (for instance, water and sand) are 
ubiquitous whereas others (such as.coal and iron ore) occur 
only in 'fixed' locales. 
3. Available workers are not ubiquitous; rather, they are fixed 
in specific places. 
4. Transportation costs are a function of weight and distance, 
increasing in direct proportion to length of shipment and 
weight of cargo. 
Weber postulated that, given the controlled laboratory just 
described, manufacturing plants would be located in response to three 
forces: relative transport costs, labour costs and somethino he calls 
3 
"agglomeration". Weber goes on to recognize that labour costs too 
vary spatially and, therefore, could wield an influence on the location 
of a factory. Conceivably, a locality handicapped by hioh transport 
costs might be able to offset that disadvantage through savings in 
wages. Hence, the following dual question, as an entrepreneur, decides 
on location for a factory. In any given place, how much would a firm 
have to pay in transport costs and how much would it have to pay in 
3. Ibid., p. 446. 
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labour costs? Weber has introduced the concept of the 'isodapane'. 
This is a line connecting the locus of points of equal total costs. 
This type of isodapane has very little value if transport costs are 
the sole determinants in the location of industry. Isodapanes reveal 
how great the advantage in that other place would have to be in order 
to offset its disadvantage in terms of transport costs, thereby 
4 
lurina industry to that location. 
THE TORD PALANDER THEORY 
A major c o n t r i b u t i o n in t h i s area has come from the Swedish 
economis t . Tord P a l a n d e r , who d i s t i n g u i s h e s two fundamental ques t ions 
i n a t t empt ing to develop a t h e o r e t i c a l approach to i n d u s t r i a l l o c a t i o n . 
F i r s t , given the p r i c e and l o c a t i o n of m a t e r i a l s and the p o s i t i o n of 
the market , where w i l l p roduc t ion take p l a c e ? Secondly, given the 
p l ace of p r o d u c t i o n , what w i l l be the compet i t ive c o n d i t i o n , f a c t o r y 
c o s t s and t r a n s p o r t a t i o n r a t e s . The approach to i n d u s t r i a l l o c a t i o n 
developed by Tord Pa lander i s c l e a r l y in f luenced by Alfred Weber's 
5 
work, but P a l a n d e r ' s work i s much more than a ref inement and ex tens ion 
of Weber's work. 
THE EDGAR HOOVER THEORY 
Hoover ' s e a r l y work on i n d u s t r i a l l o c a t i o n i s s t i l l among the 
most useful in t h i s f i e l d . He c o n s i d e r s the s lope of the margin l i n e 
4 . I b i d . 
5. Smith M. David, Industrial,Location : An Economic Geographical 
Analysis (New York: John~Wiley and Sons, Inc. , 1971) , p. 119. 
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and its implication for plant locations. A situation in which margin 
lines rise steeply away from the point of extraction will encourage 
other procedures to set up in intermediate locations to serve areas 
with relatively high delivered price, but if delivered price differs 
little with distance from the point of production, a small number 
of producers will tend to supply large market areas. Hoover has thus 
developed a theoretical framework in which the locational effect of 
market areas and their spatial extent can be examined. His contribu-
tion to the understanding of plant location is considerable. His 
6 
theoretical framework is broader than Weber's. A student of industrial 
location, whether he calls himself a geographer, an economist or a 
regional scientist, attempts to understand human behaviour in a 
Specific economic context. "The location of every industrial plant, 
and its place in the wider economic system, is the product of a 
decision taken by an individual or group, which possesses the important 
7 
human quality of free will", in the field of industrial location 
such an approach starts with the proposition that people go into 
business to make as much money as possible and that their success 
will be determined by the interaction of specified variables. 
The study of specific industries reveals wide variations in 
their distribution pattern. Some are dispersed in a fairly regular 
manner throughout whole regions or countries, with no area standing 
out as being particularly important. Others may be highly concentrated 
6. Ibid. , p. 125. «• '•''*f^//St,"'-^. 
7. Ibid., p. 18. . . -• N*^  
,.. 733^^ .^ 
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in one region, one city or even a certain part of a city. 
Industrialization is generally regarded as the key to the 
acceleration of economic growth in underdeveloped regions. A recent 
United Nations session summed up the decisions that must be made 
in the process of industrialising an underdeveloped region under 
four headings. The first is timing, involving the determination of 
when and at what stage of economic development a successful policy 
of promoting rapid growth can be initiated. The second is the role 
that industry should play in the overall process of economic trans-
formation. The third is the pattern of distribution of industrial 
investment. The fourth decision is the role of the large plant in 
8 
an industrialization programme. The objectives of planners should 
be to balance the purely economic considerations with the need to 
preserve and improve the quality of the environment and the living 
conditions of the population. The existence of industrial areas 
alongside residential areas should be carefully controlled and the 
intermixture of industrial and other conflicting uses may be limited 
as far as possible with the elimination of non-confirming industrial 
uses and by avoiding spot zoning. »«It is the conflict between economic 
and social consideration that makes the planning of industrial location 
within cities so difficult. In addition to the environmental pollution 
issue there are a number of serious problems arising from a growing 
9 
spatial mismatch between the location of employment and residence". 
8. Ibid. , p. 487. 
9. Ibid. 
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Man is the greatest resource of all and a jealous concern needs to 
be exercised for the most appropriate utilization of this resource. 
The role of land as a factor in agricultural production is declining 
as the importance of non-farm urban-produced factors increases. 
Studies of land use should emphasize total productivity of aqriculture 
10 
and other activities. The role of cities are centres of cultural 
and economic change transcends their role in space competition with 
agriculture. Industrialization and urbanization auament the leverage 
11 • ^ ' 
of man. 
Every industrial establishment has a location. Each factory 
occupies a portion of the earth's surface and stands in a certain 
spatial relationship to other factories and other economic phenomena. 
Industrial location analysis may thus be defined as the study of the 
spatial arrangement of industrial activity. The study of the spatial 
arrangement of industrial activity goes somewhat beyond the analysis 
12 
of areal distribution pattern and individual locational decision. 
Long before, the concentration of industries in urban areas 
began to pose threats to the health of the residents of the cities. 
The first question of industrial development has never been the same 
after the Bhopal episode. The very first is-^ ue was the juxtaposition 
10. See for details Thomas William and others, Man's Role '^n rhanqino 
the Face of the Earth (chicaao: University of ChicagoTPress, ^ 
i9bb) , pp. 282-83. 
11. Ibid., p. 880. 
12. Smith M. David, n. 5, p. 5. 
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13 
of industrial development with environmental protection. Some 
environmentalist have gone to the extent of calling the qrovnng use 
of hazardous chemicals as part of 'technolooical terrorism', which 
tries to blackmail the nation to subjugation through unquestioned 
national acceptance of industrial growth per se as the sole index 
of development. The point has been made that squatter settlements 
in the vicinity of hazardous industries should be removed, if necessary, 
even forcibly. It has also not been understood what the implication 
of sitting industries would be. Zoning as a concept is acceptable 
in developed countries. But in developing societies where a sizable 
chunk of urban settlers cannot afford public transport systems, such 
siting will come a cropper. Human settlement experts say that slums 
in the third world come up in places where there are work opportunities. 
Rising industrialization has led to an increase of common pollutants 
like carbon dioxide, sulohur dioxide,nitrogen oxide and other carbon 
and sulphur oxides. In many cases there have been instances of acid 
rain. There was the famous case in London many years ago when sulphuric 
acid fumes killed a laroe number of people throuah bronchitis and 
other related ailments. All the above-mentioned pollutants have far 
reaching consequences for human health as well as the flora and fauna. 
In the context of environmental safety in industry, there are two 
areas of broad concern. The first pertains to environmental pollution 
and possibilities of major environmental disasters. The second aspect 
is in regard to workers' health. Occupational hazard is a universally 
regarded concomitants of industry. 
^•^'' The Hindustan Times (New Delhi), February 17, 1986, 
14. Ibid. 
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ENVIRONMENTAL HAZARDS AND MAN 
The changes in our living environment are much more rapid 
than progress in the field of human health protection techniques. 
Extremely rapid development of techniques and socio-economic changes 
on a world scale cause rapid environmental changes and an increase 
in materials needs. .Rapid development of industry, mechanization 
and chemicalization of agriculture, rapid development of motorization 
and the formation of great urban and industrial agglomerations bring 
about severe-adverse side effects, which are often hard to predict 
and mostly remain uncontrolled. These side effects comprise pollution 
of the environment, malnutrition, inappropriate buildings, intensi-
fication of stress factors ari,d organizational and economic disturbances 
resulting from bureaucracy. "Pollution of the environment does not 
respect boundaries. Thus, we have to manage our planet very wisely 
because whatever we build today will be utilized also by the nearest 
generations, but whatever we destroy, may not be reconstructible 
15 " . 
at all". Lead, mercury, carbon oxide or sulphur are poisons for 
certain living organisms, which fail to adapt to them because until 
recently these substances were present in the environment at every 
low concentrations. The concentration of people and industry,which 
is most noxious,by way of a feed-back mechanism causes more rapid 
industrialization. "At present 20 per cent of world population are 
directly exposed to industrial pollution and other effects of 
15, Singh P. Indera and S.C. Tiwari, Man and Hjs Environment (New 
Delhi: Concept Publishing Company7 1980), p. 2. 
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16 
engineering which destroy the environment". Envirotnental pol lut ion 
i s one of the g rea tes t health hazards for developing countries as 
i s also the c^se of the developed count r ies . For both types of 
countr ies protect ion of the environment i s equally important for the 
development of indus t ry . Chapman observes tha t the " indust r ia l 
revolution has changed human soc ie t ies as a whole from being hetero-
trophic to chemo-autotrophic ^o a large degree. We use the stored 
chemical po ten t ia l energy of coal and o i l . Cherao-autotrophs do ex i s t 
in natural ecosystems; but nowhere i s t h e i r importance great in 
overal l terms, although they may play a part in the i n i t i a l coloniza-
tion of some new surface. At present we are accomplishlno the opposite 
17 
o-f the geomorphological processes". Extracts from the concentrations 
of carbon materials are burnt and the i r wastes are thrown to the 
four winds. 
The current trend i s towards res t ra in ing and remedying man's 
health and i n ju r i e s to the natural environment. S t a r t i ng in a p iece-
meal and defensive way as a ser ies of unrelated ef for t s to counter 
such obvious ev i l s as oi l pol lut ion of the seas , chemical po l lu t ion 
of land and r i v e r s and smog in the a i r , t h i s new extension and 
counterpart of nature conservation movement i s becoming locked in a 
f u l l - s c a l e confrontat ion, with technolocical c i v i l i z a t i o n in i t s 
18 
present d i s to r t ed phase and form". The po ten t i a l demand for energy 
16 . ^ i d . , p o 8 . 
17. P.G. Chapman, Human and Environmental Syfetems* A Geoorapher*s 
Appraisal (London; Academic press i n c . ,Ltd. ,19/ / j , p- Jiii-
18. Mas Nicholson, The Environmental Revolution; A Guide for the 
New Masters of the Earth (London; Hadder and Stougston,1970),p.281. 
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during the next forty years is vast. The developed world is passing 
into a second industrial revolution involving petro-chemlcal, 
synthetics, nuclear energy and automation while the developing world 
is still in the first stages that the developed countries passed 
in the early nineteenth century. Industrial advisers to developing 
countries are concerned with overcoming the technical problems 
•• 
i 
involved in raising productivity in industrial plants, and it has 
been remarked that the general pattern emerging from their recommenda. 
tions shows a ready resort to mechanization, "^ower plants, iron 
and steel works and oil refineries require immense investments of 
capital. They in themselves give relatively little employment (i.e. 
the capital investment per i^ orker is very high) , but the output per 
worker is high and particularly beneficial to a very wide sector 
of the developing industrial economy. In other words, "these are 
not only capital and labour-intensive processes but also capital and 
19 
labour-intensive industries". 
On December 21, 1983, the late Mrs Indira Gandhi stated in 
the Parliament that not much was really being done to control the 
pollution menace in India and that the first and foremost task was 
to arouse public awareness on the question. She gave this statement 
regarding the menace confrontino the world's seventh wonder, the 
20 
Taj Mahal of Agra. This menace also has gripped the thousands of 
19. Mountjoy B. Alan, Industrialization and Developing Countries 
(London: Hutchinson University Library, 1978), 4th edn., p. 128 
20. Industrial Times (Bombay), February 6-16, 1984, p. 26. 
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residents in nearby localities by the Mathura Oil Refinery built 
through the Soviet technological assistance by the Indian Oil Corpora-
tioh. The Mathura Oil Refinery Project was born as the North-West 
Refinery Project of the Indian Oil Corporation in the late sixties 
to meet the petroleum demand of the north-western regions of the 
country. Now, thousands of people in adjoining places are subjected 
to the worst ever water pollution menace. They drink the highly 
polluted water of the river Ganges. The public will never be told 
the truth about the actual goings on in the pollution control direction 
at the Mathura plant and the grave dangers to the world-famous Taj 
Mahal. The safety of other monuments in Agra, Fatehpur Sikri, Sikandra 
and the Hindu temples in Mathura is also greatly endangered. Taj Mahal 
survived all these 350 years but whether it will survive even a 
decade or two more is the million dollar question bogolino the minds 
of the ecolooists in the country. The time taken by the pollutants 
21 
to cover the approximately 40 Km distance from Mathura Refinery to 
Agra's Taj, the atmospheric concentration level of sulphur-dioxide, 
its acidic effects on the marble chips of the Taj. 
The environmental quality issue often takes the form of concern 
about increasing density of population and crowding which suggests 
that ••necessary relationship between growth and the provision of a 
full range of amenities has to be communicated to residents at an 
early point in development to mitigate, if ngt eliminate, fears about 
22 
the changes that accompany growth". The quality of the environment, 
21. Ibid., p. 28. 
22. Zehner B. Robert, Indications of the Quality of Life in New 
Communities (USA: North Carolina University, 19777, p. 17. 
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including lack of crowding, nearness to nature and the outdoors, 
and the attractiveness of the community was most often as a reason 
for satisfaction. Close behind the quality of the environment were 
23 
perceptions that community facilities were conveniently located". 
The matter of the quality of the environment can be easily understood 
that the degree of cleanliness will be a relative matter inside a 
closed space as compared to the outside atmosphere. The same auantity 
of DOllutants might create serious pollution effects inside while 
if it is dispersed outside over a sufficiently laroe area the concen-
24 
tration might not cause any appreciable pollution at all. 
The decision on urban development rests laroely in the hands 
of mayors, local legislators, businessmen and real estate speculators, 
who either show little concern for or have little understanding of 
the complex problems accompanying the modification of a natural 
landscape. It is clear that urban and regional planning,or rather 
the absence of it, has not only aggravated but also produced some 
of the problems related to air, water, waste and noise pollution. 
In residential areas zoning usually regulates the use of the land. 
For pollution purposes one is concerned with zoning in the use of 
the atmosphere. Zoning may be for the location of industrial or power 
plants. For this case the planners should evaluate real estate values, 
population and economic growth trends, the topography and th^ weather 
conditions, other pollution sources, and the'concentrations and possible 
23. Ibid., p. 44. 
24. I n d u s t r i a l Times (Bombay), Apri l 30-May 1 3 , 1984, p . 18 
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adverse health effects at receptors. Residential zoning usually 
regulates the lot, size and the arrangement and height of buildings 
on the property. In connection with air oollution control, it is 
important to decide what type of industry will be permitted close 
to residential areas, and what will be the potential pollutant 
25 
concentration from such industrial sources. 
Protection of environmental quality has currently become a 
major issue in the programmes of industrial development. With the 
assistance of science and technology, it is possible to minimise 
environmental pollution to a substantial degree. A major source of 
air pollution is industrial emissions and auto-exhaust. "A practical 
measure is for the governments to recommend and implement standards 
for various types of industries depending on their locations. The 
desion and development of air -pollution control equipment is ultimately 
26 
dependent on the extent of control to be achieved". 
THE IMPACT OF-INDUSTRY ON ENVIRONMENT 
The pattern of location of industries in urban areas is moulded 
by the same? forces that mould the pattern of their location in rural 
r 
areas, namely, land, labour, raw material, market and the whims of 
entrepreneurs. But cities, in particular large ones, have special 
industrial opportunities. "Industries needing large areas of land 
25- Wilfrid Bach, Atmospheric Pollution : Problems Series in 
Geography (USA: McGraw-Hill, 1972), p. 128. 
26. Industrial Times {Bombay)^ April 30 - May 13, 198 A, p. 8. 
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for assembly-line production for stores and dumping waste or those 
which are dangerous or produce abnoxious smells or a lot of noise -
vehicle manufacturing, heavy enoineerinc, oil-refinery, heavy 
chemicals, metal-makino and paper-makino are found on the edoe of a 
27 
city". Industries,which handle bulky raw basic processing industries, 
like oil-refining and steel works,tend to cluster along transport 
routes. Large new plants are found on the urban fringe in areas 
where land is cheap and available in large lots alongside major 
roads. In the third world countries, the difierences between core 
regions and peripheral regions are very marked. The historical 
development of core regions and peripheral ones is very much the same 
in broad terms in most third world countries. "The location of 
industries in towns and cities is influenced by the same factors as 
industry in other areas. Some towns and cities have a unique industrial 
structure fairly reoular. Broad pattern of industrial land use can 
28 
be discerned in many towns and cities of the developed countries". 
"In our generation many people are starting to realize that 
our air is not an unlimited natural resource and that hazardous reaional 
and even olobal air pollution levels already constitute an alarmino 
29 
reality. Some consider this •Situation to be one of the harbingers 
of inevitable ecological disaster. They, however, believe that the 
27. Richard Huggett and Jain Meyer, Industry. A Series Geography -
Theory in Practice, No. 3 (London-. Harper and Row, 1981) , 
DP. 132-33. PP 
28. Ibid., p. 151. 
29. Wilfrid Bach, n. 25, p. 143 
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technolooy will soon solve the problem. 
Here it 'would be pertinent to mention the location of refinery 
industries and its effect on the residential areas and environment. 
"Refineries are best set up at sea shores because the sea has a great 
30 
capacity to absorb pollution", .^ nd now one must begin to consider 
the ecological consequences oF all one's actions. To environmentally 
aware individuals, the consequences of carelessness in regard to the 
location of refine-ries are clear and it remains to be seen whether 
the society will be equal to the monumental task of preserving the 
purity of air. If the air becomes poisonous the only alternative to 
sustain life is for each individual to wear some sort of life suoport 
31 
system. The environm.ent may begin to have adverse effects on man and 
his surround'no. Great care must be exercised when assessino and 
maintainina ihe Quality of air resources. The protection of air quality 
should be a vital consideration when assessing the environmental 
impact of man's diversified activities. "Air Quality is intimately 
connected with population growth, expansion of industry and technolooy 
and urbanization. In particular the energy use associated with these 
activities is increasina at a rate that may double eneroy consumption 
32 
in the next 25 years". Since energy used and air pollution are very 
strongly correlated ,the society ought to examine each of the every 
30. Industrial Times (Bombay), April 20 - May 13, 1984, p. 7. 
31. Wilfrid Bach, n. 25, p, 144. 
32' P.Ko Jain and others. Environmental Impact Analysis : A New 
Dimension in Decision (New York; 1977) , 
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day activities in the light of its potential impact on/the environment. 
The environment effects the transport mechanism of the pollutant -
the pollution of land is generally localised in particular areas, 
such as waste disposal tips, domestic and trade refuses dumps. Complex 
33 
chemical residues, often potentially toxic, are generated by industry. 
A study of the disposal requirements of the particular type of wastes 
was published in 1979. It was found that increased concern has been 
felt by people living close to industrial plants which handle or 
process materials, which are highly inflammable and which will easily 
explode or are highly toxic. 
For the last 100 years, man has been aware of vital connection 
between his environment and his health and from time to time social 
reforms have been introduced on the basl s of intutive knowle':?oe in 
advance of precise finding, based upon scientific study. The situation 
today is fully analogous. There has been a shift in the disease 
profile away from infectious diseases to chronic diseases as causes 
of death and physical handicap. Environmental pollution is much more 
34-
massive now. Man has considerably increased his ability to add 
pollutants to the land, water and air that surround his habitations. 
Man's dependence upon the burning of fossil fuels to heat dwelling 
places, to manufacture 'essential' goods, and to transport people 
33. A.H. Perry, Environmental Hazards _in_the British I sles(London; 
George Allen and Unwin, 1981), p. 140. 
340 L.E. Hinkle Jro and W. Clorinq, The Effect of the Man Made 
Environment on Health and Behaviour (London*. 1979), p. 7. 
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and s u p p l i e s has now begun to change the chemical and phys ica l 
composi t ion of the e a r t h ' s a tmosphere . Man's development of nuc l ea r 
energy and pe t rochemica ls has produced a new realm of t h r e a t s in the 
con tamina t ion of the environment . The wide d i s p e r s i o n of DDT and mercury 
a r e only two of the b e t t e r known r ecen t examples of how hazards to 
environmental h e a l t h have m u l t i p l i e d . "Health problems for the 
r e s i d e n t i a l urban can be c l a s s i f i e d i n t o t h r ee groups - f i r s t , those 
d i s e a s e s , cond i t i ons and p roduc t s where the p reven t ion and t rea tment 
i s known, bu t the c l i e n t s a r e not r e c e i v i n g needed s e r v i c e s ; secondly , 
where the h e a l t h "hazards are p a r t i a l l y understood but t h i s t e n t a t i v e 
knowledge i s not e f f e c t i v e l y u t i l i z e d in p o l i c y formulat ion and 
e f f e c t i v e s o c i a l a c t i o n ; and t h i r d l y , where the e t i o l o g y or t rea tment 
of the h e a l t h hazards i s so myster ious t h a t a s t r a t e g i c programme 
of r e s e a r c h i s needed before any e f f e c t i v e s o c i o - p o l i t i c a l or 
35 
.administrative action can be invited". 
The presence and severity of pollution in the atmosphere 
36 
of work-room depends on many f a c t o r s : -
1 . The type of engines used in the f a c t o r y . 
2 . The type of fuel used in the e n g i n e s . 
> 3 . The d i f f e r e n t o rocedures in the work-room. 
35 . I b i d . , p . 32. 
36. Sami Abdul Jabbar, "Effects of Air Pollution Inside Factory", 
Seminar on 'Industrial Development and Environmental Pollution*, 
November 14 - l6^ 1976 (Baghdad; Iraqi Federation of In^fustries, 
Mimeo.) , p. 4 . 
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4. Measures taken to control pollution in the work-room. 
5. Zoning of procedures and sources of pollution in the factory. 
All the above factors affect air pollution in the factory. 
Many industrial activities involve hiah concentration of pollution; 
for example, in iron and steel manufacturing, smelting and refining 
of chemical and petrochemical-operation, manufacturina of papers, 
bricks factory and many other industries. 
CHRCNIC POISONING 
Chemical substances may be absorbed into the body in three 
ways - through ingestion, through the skin and through inhalation. 
Among these commonest way is inhalation. The number of toxic chemical 
used in industry in different parts of the world has been estimated 
to be about 60,000 and t,-a problem is starting to appear in 
developing as well as developed countries. 
RESPIRATORY DISEASES CAUSED 3Y DUSTS 
Dusts are most difficult to control-in industry. They may 
directly affect any part of the respiratory tract after inhalation. 
An occupational health problem is the pneumoconiosis and especially 
silicosis. Silicosis is a major cause of permanent disability and 
mortality. In advanced countri&s, its incidence has decreased in 
recent years as a result of advances in contr-^ l technology. But in 
developing countries the problem of pneumoconiosis remains serious. 
Meteorolooical parameters having the most important influence 
on the diffusion of pollutants in the atmosphere are wind direction 
92 
and speed, turbulance and stability . in the case of photochemical 
oroduction of oxidant-type pollutants, sunshine and temperature are 
also important. 
cajTRHL OF AIR POLLUTiqi 
Industrial organisations should be staffed with engineers 
and chemists that can carry out the necessary tests and investigations 
and can advise industry on control methods- In recent years legisla-
tions to control "pollution have Deen passed by all governments. A 
wide range of technical measures can be taken to reduce atmospheric 
pollution to the minimum. Modifications in plant designs or processes 
may reduce the emission of toxic material into atmosphere. Problems -
of disagreeable odours can be solved oy the application of well-
established techniaues. 
In the quest for rapid industrial growth over the years, the 
environmental quality has come to be subordinated to developm"ental 
goals. Humanity is now gradually headino tov^ f3rds irreversible 
environmental damaoe due to widespread land deoradation, deforestation, 
water pollution, air pollution, mushrooming growth of slums and 
population explosion. The existing administrative and institutional 
framework is too feeble and ineffective to handle the challenge of 
environment protection which threatens the very survival of human 
37 
beings. 
37. The Hindustan Times (New D e l h i ) , March 2 3 , 1986 
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Prevention and control of air pollution in a factory need 
38 
the followino:-
1. Proper desion of the eauipment. The enoineers and chemists 
can carry out the tests and investigations and advise the 
manager on the control methods. 
2- Process change to avoid formation of toxic material. 
3. Substitution wherepy the toxic material is replaced by less 
harmful substance. 
4. Prevention of the escape of toxic substance into the air. 
5. Periodic medical examination of all workers exposed to 
hazards of pollution. 
People are beginning to realize that man could eventually 
destroy himself with the poisons he has created, and many governments 
have been stirred into action. Clean air and water laws have been 
passed in an attempt to control the amount and type of pollutants 
39 
released from factories and other sources. In the USA, strict limits 
are being imposed on the level of noxious fumes permitted in motor 
exhauster. In Britain, the Clean Air Act and Pollution of Pdvers Act 
have already reduced air and water pollutions significantly. In the 
USSR, no new factory may be built unless it is properly equipped to 
38. Sami Abdul Jabbar, n. 36, p. 5. 
39. The Great World Encyclopaedia (Portugal; 1984), p. 180. 
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render harmless all its aaseous and chemical wastes. Qovernments 
are also co-operating on an internatio'-'al level to exchange informa-
tion on pollution and set out guidelines for action against the 
contamination of air and water. 
LOCATICN OF AI.-DOURA OIL REFINERY, BAGHDAD 
The location of a factory is very important from the viewpoint 
of the workers because this directly tells upon their health as 
well as their level of satisfaction with working conditions. If the 
location of the industry is good, then the health hazards can be 
avoided and the workers can gain strength and lead an easy life. 
In this study of the workers of Al-Doura Oil Refinery in Baghdad, 
a questionnaire was designed to find out the physical and environmental 
conditions prevailing in the industry and the attitude of the workers 
towards them. The location of industries in Iraq has been determined 
mainly by techno-economic factors. The unpleasant smell coming from 
gases emitted by the Al Doura Oil Refinery is affectino the residential 
areas around it. Other complaints that come from the immediate 
neighbourhood of Al Doura Oil Refinery are based on general public 
opinion, but without systematic recording concerning the damage to 
the paint and outside appearance of cars, buildings and houses, due 
to the corrosive effect of the refinery air pollutants. From the 
point of view of the experts and those who are interested in the 
working conditions, factories must be located at suitable places away 
from crowded areas, because this affects the health and the workers' 
satisfaction with their working conditions. If the location is good, 
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the health hazards and pollution can be avoided. Reactions of 
workers in the Al Doura Oil Refinery of Baghdad to environmental 
pollution may be seen in Table 1 below: 
TABLE 1 
Working conditions and location of industry 
Responden , I • Opinion Regarding Locat ion of Fac to ry 
Good 1 Bad ([' Total 
H 477 
0 
E • 
0 
E 
276 
301 
228 
203 
0 
E 
0 
E 
201 
176 
93 
118 
321 
2 
X = 14,001 is significant with iod.f. at 5'5^  level of significance. 
Thus, results in Table 1 are sionificant. According to responses 
to part two of. the ouestlonnaire, the workers concerned are dissatisfied 
w-! th the location of their industry. In this study the reactions of 
workers (males and females) in Al Doura Oil Refinery have been analysed. 
It was found that majority of workers were living away from the 
location of this industry to protect themselves and their families 
against pollution hazards, because clean environment can protect 
workers from dangerous pollution and prevent diseases caused by 
dangerous and poisonous gases emitted from such industry. In the third 
part of the questionnaire, correlation between the two sexes of workers 
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(males and females) in Al Doura Oil Refinery and their satisfaction 
with workinq conditions relating to the particular diseases affecting 
their health was attempted to be assessed. It was observed that 
although most of the workers lived away from the location of the 
oil refinery, they were suffering from some diseases due to the 
nature of their work in the refinery since they vMere dealing with 
some dangerous chemical substances and also inhaled the fumes and 
bad smell emitting from this industry as shown in Table 2 below; 
TABLE 2 
Opinion regarding location of industry and health problem, 
S t a t u s of 
R e s p o n d e n t s 
H 
L 
t 
\ 
' 
0 
E 
0 
E 
G ood 
Op-
669 
675 
150 
139 
in ion 
$ 
0 
E 
0 
E 
Regai 
B£ 
:d inc Ke 
id 
633 
622 
116 
127 
a l t h 
\ 
Problem 
T o t a l 
1,297 
266 
2 
X = 2.197 i s s ign i f ican t with i . d . f . at 5°^  level of s igni f icance . 
The above table i s concerned with the locat ion of the o i l 
refinery r e l a t ing to the health problems of workers.. The r e su l t s are 
2 
significant (X = 2.197) because it was found that there v.-as a 
correlationship between the location of industry and diseases. It 
was also observed that both male and female workers were aware of 
the health hazards. 
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E d u c a t i o n a l S t a t u s and O p i n i o n R e c a r d i n o _ L o c a t i o n of O i l B e f i n e r y 
E n v i r o n m e n t a l p o l l u t i o n has a t t a i n e d huge d i m e n s i o n s b e c a u s e 
of t h e l o c a t i o n of the Al Doura Oi l R e f i n e r y c l o s e to t he r e s i d e n t i a l 
a r e a s . A ve ry c l o s e c o r r e l a t i o n between e d u c a t i o n a l s t a t u s and 
l o c a t i o n of i n d u s t r y was o b s e r v e d . The e d u c a t i o n of worke r s p l a y s 
a v e r y i m p o r t a n t r o l e . Acco rd ing t o t h e s t u d y of t he e f f e c t of 
e d u c a t i o n and i t s r e l a t i o n to r e s i d e n t i a l l o c a t i o n , t h e r e s e a r c h e r 
found t h a t most of t h e w o r k e r s i n t h e o i l r e f i n e r y i n Baohdad r e s i d e 
away from the l o c a t i o n of t h i s r e f i n e r y and t h e s t u d y a l s o shows 
t h a t they were avjare of h e a l t h h a z a r d s of e n v i r o n m e n t a l p o l l u t i o n 
as i s g iven i n Table 3 below, 
TABLE 3 
. - r k e r s ' e d u c a t i o n and r e s i d e n t i a l l o c a t i o n 
S t a t u s of I' Op in ion Rega rd ing R e s i d e n t i a l L o c a t i o n 
R e s p o n d e n t s ^ ^ " " j y g ^ - | T o t l T 
0 6.05 0 583 
E 597 E 591 
0 47 0 63 
E 55 E 55 
1,188 
110 
T o t a l 652 646 1.29^ 
2 
X - 2-577 i s s i c n i f i c a n t w i th i . d » f . a t 5^ ^ l e v e l of s i o n i f i c a n c e , 
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Economic Status and Location of Refinery 
Money is a very important factor because the income of the 
workers affects their life. If the income is high, the workers will 
be aDle to get many facilities and their standard of living be high. 
Such types of workers v<(ill havg good houses to live in v.i th all the 
modern amenities; whereas, the workers whose income is low vrlll not 
be able to have good houses. The study of workers in Al Doura Oil 
Refinery has shown a correlation between economic status and location 
of refinery or,in other words, between location of refinery and 
diseases. It was also found in this study that the workers livino 
close to the area of this refinery were much affected by diseases. 
The distance of residential location of workers from the M Doura 
Oil Refinery has been given in Table 4 below*. 
TABLE 4 
Distance of workers'residence from the oil refinerv 
Economic Status | Condition Regarding Residential Location 
of Respondents j 
!i Near J~ F<3r ~f Tota l 
Male H 251 
0 
E 
0 
184 
126 
468 
526 
0 
E 
0 
E 
67 
125 
579 
521 
Female L 1,347 
E 526 E 521 
Tota l 652 646 IT298 
X^ = 66 i s s i g n i f i c a n t with i . d . f . 3t 5% l e v e l of s i g n i f i c a n c e , 
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WORKERS mu HEALW PFCBLEM 
CHAPTER FIVE 
vVORKERS AND HEALTH PROBLEM 
WHAT I S HEALiy? 
Many p e o p l e t h i n k t h a t h e a l t h i s mere ly t h e a b s e n c e of d i s e a s e . 
Maybe such an e x p l a n a t i o n was r i g h t i n t he p a s t when m e d i c i n e was 
c o n c e r n e d vjith p a t h o l o q i c a l a i l m e n t s , bu t t h i s i s no l o n g e r t r u e now. 
The r e s u l t s of med i ca l r e s e a r c h have shovn t h a t human h e a l t h i s n o t 
o n l y d e p e n d e n t on m e d i c a l p r o b l e m s , b u t a l s o on p r o b l e m s of work , 
h o u s i n g , n u t r i t i o n , e d u c a t i o n and o t h e r a s p e c t s of l i f e . The f o l l o w i n g 
c o n c e p t of h e a l t h was g iven by the World H e a l t h Organ iza t ion* . ••Health 
i s a s t a t e of comple t e p h y s i c a l , m e n t a l and s o c i a l w e l l - b e i n o and 
1 
no t m e r e l y t h e absence of d i s e a s e o r i n f i r m i t y " . A c c o r d i n g t o t h i s 
d e f i n i t i o n , i t i s c l e a r t h a t t h e f i n a l o b j e c t i v e i s a b e t t e r s t a t e 
of h e a l t h and t o e n s u r e t h a t a l l en joy good h e a l t h as a human r i g h t . 
T h i s b road s o c i o l o c i c a l c o n c e p t of h e a l t h does n o t p e r m i t t h e s t u d y 
of h e a l t h t o be r e s t r i c t e d t o any one i n d e x . I t s h o u l d b e b o r n e i n 
mind t h a t " h e a l t h depends on an i n t r i c a t e p a t t e r n of n a t i o n a l and 
s o c i a l f a c t o r s , on h e r e d i t y , on c l i m a t i c and g e o g r a p h i c a l e n v i r o n m e n t 
and on s o c i a l c o n d i t i o n s i n c l u d i n g vjork, home l i f e and e d u c J t i o n . 
2 
The p s y c h o l o g i c a l o r e m o t i o n a l f a c t o r i s a l s o v e r y i m p o r t ; a n t " . 
I n 1946 , t h e Bhore Commit tee gave the f o l l o w i n o d e f i n i t i o n of 
h e a l t h , v^hich shou ld be t h e b a s i s f o r a s s e s s i n g the i m p a c t of 
1. P a r i s Abbas Hussain, Develooment^of Heal th Se rv i ces in the Southern 
Region of I r a q (Bagdad U n i v e r i i t y unpublished d i s s e r t a t i o n ,1982) , 
p . 2 1 . ~' " 
2 . I b i d . , p . 22. 
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industrialization on the health of the people-. "Health implies 
more than an absence of sickness in the individual and indicates 
a state of harmonious functioning of the body and mind in relation 
to his physical and-social environment so as to enable him to enjoy 
life to the fullest possible extent and to reach his maximum level 
3 
of productive capacity". Have industrialization and modernization 
of agriculture created conditions conducive to the attainment of 
the standards of health imolied in the above definition? Has there 
been an improvement in the nutritional standard? Do the people live 
and work today in acceptable hygienic surroundings? What is their 
level of productivity? If the targets in this respect have not been 
achieved where have things gone away? Is it possible to devise 
corrective measures and design preventive initiative to counteract 
the harmful impact on health of our developrent programme? These 
questions are being taken up in this chapte-^ . 
THE CONCEPT OF HEALTH 
"Health is man's natural condition, his birthright. It is the 
result of living in accordance with the natural laws pertaining to 
the body, mind and environment. These laws relate to fresh air, 
sunlight, diet, exercise, rest and relaxation, sleep, cleanliness, 
elimination, rioht attitudes of mind, oood habits and, above all, 
A 
life style". 
3 . C.'R. Krishnamurt i , Heal th I m p l i c a t i o n s of I n d u s t r i a l Development 
(Lucknow: I n d u s t r i a l Toxicology Pesearch C e n t r e , 197"'>y7 PO 5 . 
4 . J . E . Park and K. Pa rk , Text Book of P reven t ive and Soc ia l Mediring 
( J a b a l p u r ( I n d i a ) ; Banars idas f3hanot7 T5B37, p . I T . 
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The determinants of health are not yet clear. The definition 
of health is elusive and there is no one single yardstick for measuring 
health. "At the individual level, it cannot be said that health 
occupies an important place. It is usually subjugated to other needs 
defined as more important,e.g., wealth, power, prestige, knowledge, 
5 
security". During the past a few decades, there has been a reawakening 
that health is a basic human right and a world-wide social goal; that 
it is essential to the satisfaction of basic human needs and the 
quality of life and, that it is to be attained by all people. In 1977, 
the 30th V/orld Health Assembly decided that the main social target of 
governments and the World Health Organization in the coming decades 
should be the attainment by all citizens of the world by the year 
2000 of a level of health that will permit them to live a socially 
and economically productive life. Park and "^ ark opine that the "IVHO 
definition goes beyond the mere absence of disease. It envisaoes 
three dimensions or components of health - physical, mental and social, 
all closely related. A fourth dimension has also been succested 
6 
namely "spiritual health". These concepts •=T"e in the frame of the 
7 
WHO definition of health, which is as follows; 
"Health is a state of complete physical, mental and social 
well being, and not merely an absence of disease or infirmity". 
5o Ibid. 
6 . Ibid., Do 12. 
7. Ibid. 
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So far as this definition concerns with the recent study, 
we would concentrate on the physical health, social health and 
ecology of health. 
Physical Health 
Physical health is an important competent of total health. The 
signs of physical health in an individual are a good complexicn, a 
clean skin, bright eyes, lustrous hair with a body well clothed 
with firm flesh, not too fat, a sweet breath, a good appetite, sound 
sleep and regular activity. 
Social Health 
Health cannot be isolated from social and cultural context. It 
is an established fact that it i" not possible to raise the levels 
of' a people's health without changing their social and cultural 
environnents. Social health takes into account that every individual 
is part of a family and of wider community. 
Ecolooy of Health 
Ecolooy of health is the study of the relationship between 
variations in man's environment ani his state of health. The basic 
theme of ecology is that every thine is related to every thino el^e. 
According to ecolooical approach, health has been defined as a state 
of dynamic equilibrium or adjustment between man and his environment 
A balanced scale with the pans representing the disease agent and 
human host is the fulcrum of the environment and health as a state 
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of equilibrium between the disease agent and human host. When this 
balance is disturbed fc any reason, ill-health results. 
Man is constantly altering his environment or ecological system 
by such activities as urbanization, industrialization, deforestation, 
construction of dams and irrigation channels, use of insecticides 
and chemical fertilizers, as a result newer health problems associated 
with air pollution, water pollution, spread of epidemic and endemic 
diseases and social disorganization have emerged. 
THE HEALTH OF PEOPLE IN IRAQ 
The health of the people in Iraq has improved considerably 
during the last two decades. According to statistical data "the gross 
death rate fell from 21 deaths per 1000 of population in 1957 to 
15.3 in 1975. During the same period, infant mortality declined from 
112 infant deaths per 1000 live births to 85 infant deaths. With 
this decline in mortality, expectancy of life at birth has risen to 
over 52.6 years. These fioures reflect conditions in the country in 
general. During the oeriod from 1973 to 1975, the infant mortality 
ratio in urban areas was "o.S infant deaths per 1000 live births 
8 
compared with 104.5 in rural areas". 
An expert committee on public health administration states 
that planning of public health services means a careful intelligent 
enquiry into and development of these services in accordance with 
B. Paris Abbas Hussain, n. 1, p. 21< 
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modern knowledoe and experience to meet the health needs of a nation. 
The first reouirpment of health services 1 s to reach all th^  oeople 
all the time at thp best level of care, Nati-^ nal health planning 
is an integral part of general social and economic planning. Health 
needs and health programmes cannot be considered in isolation since 
many sectors of the economy are involved in improving and maintaining 
health. Medical and epidemiological studies and research are needed 
to correlate the effect of pollution on the Iraqi people. As stated 
earlier, air pollution in low concentrations causes irritation of 
mucus membrane and discomfort. In higher concentrations, it predis-
poses people to chronic bronchitis, sinusitis, asthamatic bronchitis, 
probably pulmonary tuberculosis and is indirectly connected with 
congestive heart failure and lung cancer and in unusual concentrations, 
such as those found in acute episodes of air pollution seen in 
highly industrialized countries. Pollution is known to cause sickness 
and death in a short time. 
Such agents as bacteria (Bacilli, T.B., cocci,meningo cocci 
C.S.F.), viruses (small pox, chicken pox, measles, rubella polio-
myelitis) and fungi are well known to be air borne. They spread and 
affect man especially in our'crowded environments with poor sanitation. 
'^.alnutrition and low socio-economic standards help in the spread 
of diseases caused by these agents. 
PUBLIC HEALTH PROBLEMS_OF INDUSTRIAL!ZATIOj 
More and more industries release solid, liquid and gaseous 
wastes into the environment. The disposal of the wastes is linked 
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with the general problem of municipal waste handling. Y/ater is the 
main recipient of such wastes and such water pollution. Its prevention 
and control are of immediate relevance to the health of the people. 
Gaseous pollutants are discharged into the atmosphere on the as^mp-
tion that air can assimilate them infinitely. The episodic air 
pollution events in developed countries under adverse meteorological 
conditions have made the public alive to the adverse effects of air 
pollution. 
EFFECTS OF AIR POLLUTICN CN HEALTH 
Problems related to surveillance of air quality and its 
management have just begun to be appreciated and obviously the 
emphasis has been hitherto on compiling data on the extent of air 
pollution, computing permissible limits based on the experience of 
other countries a'"~ '-^ vising monitoring and control methods suitable 
to Iraqi conditions. The Factory Act requires that workina atmosphere 
should be free from toxic fumes, vapours and dust. The installation 
of control devices is not feasible in most of the old factories. 
New factories are permitted to be set ,up only if adequate provision 
has been made in the blue-print for a built-in waste or affluent 
recycling or disposal system. In metal processing and che-nical 
industries which release noxious fumes, such provision is all the 
more crucial. The need has also to be stressed for observing greater 
vigilance on the health effects of steadily increasing air pollution 
load in the work environment. "From a study of the stock emissions 
in some factories it was found that even thouoh the concentration of 
ow 
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sulphur dioxide (SO2) in the work-room atmosphere was very 1 
2 3 
(2-25 mg/m TLV = 13 mg/m ) the exposed workers showed a tendency 
to have lowered pulmonary functions, as is evident from decreased 
9 
values for FeVl/Ve/o". In the urban areas one has to deal with two 
primary sources of air pollution; 
1. Industrial emission; ,and 
1' Emission from domestic sources. 
Automobiles may be considered as serious sources of air pollution 
only in big cities. The effect of air pollution on the general health 
of the urban population has hardly received any serious attention. 
The high incidence of asthma, bronchitis, cough, breathlessness, 
sneezing and nasal blocks amona the people living in the industrial 
areas is due to constant exposure to the high levels of sulphur dioxide 
and other atmospheric pollutants. 
Increase in industrial capacity has produced a phenomenon, 
which was unknown 100 years ago and it is characteristic of all 
industrial areas, namely air pollution and the causes are those that 
are made by man and his activity as well as those which are not. Air 
pollution does not only endanger people employed in factories but 
also the general population living in the industrial areas. The risk 
is increased by many factors and the most important of these are; 
"1. Geographical factors as site of factories; 
2- Meteorological factors as wind, rain, snow and inversions. 
9. CR. Krishnamurti, n, 7, p. 31. 
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3. The different types of industries and different procedures 
in the industries and different materials used in these 
procedures. 
4. Tye types of fuel used in the industries. 
10 
5. The different programmes made to prevent and control pollution". 
In any industrial area there is always the possibility of 
gases or other toxic materials being arcidentally released into the 
atmosphere. For examole, in 1950, at an oil refininq town in Mexico 
11 
an accidental 'spillage' of hydrogen sulphide occurred. This is one 
of the acute ill-effects of the accidental release of toxic oases. 
Danger to health is also caused by a build up of pollution often 
associated with adverse weather conditions. For example, at one time 
the people of the whole of Bel^iu" '^'ere blanketed by fog; they were 
ill until the third day of the bad weather. It was thought that the 
associated temperature inversion prevented the normal dispersal of 
the containments from industry. 
During 1940, a similar inci:=nt occurred in U.S.A. During 
four days of weather inversion and fog 6000 people developed respiratory 
symptoms with 17 deaths. In nearly all the acute episodes which have 
occurred, it generally either the very youno, the aged or those 
10. Sami Abdul Jabbar, "Effects of Air Pollution on the PubUc Hpalth", 
Seminar on 'Indus trial Development and Environmental Pollution' , 
November 14-l5[^  ._1976 rBaohdad; Iraai Federation of Industries, 
Mimeo.), p. 1. 
11. Ibid., p, 3. 
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suffering from a lung or heart disease have been affected first. 
EFFECTS OF AIR POLLUTICM INSIDE THE FACTORY 
The presence and severity of pollution in the atmosphere of 
work-room depends on many factors: 
1. Tye type of engines used" in the factory; 
2. The type of fuel used in the engines; 
3. The d i f ferent procedures in the work-rpom; 
A. iVeasures taken to control po l lu t ion in the work-room; and 
5. Zoning of procedures and sources of pol lu t ion in the fac tory . 
Many i n d u s t r i a l a c t i v i t i e s involve high concentration of 
po l lu t ion ; for example, iron and s tee l manufacturino, smelting and 
re f in ing , chemical and petrochemical opera t ions , manufacturino of 
papers , b^'ick makinc. From the medical point of view the effects of 
pol lu t ion may be subdivided as follows*.-
1. Chronic Poisoning 
Chemical substances may be absorbed in to tte body in three vvays 
- by inges t ion , through the skin and by inha la t ion . The number of 
toxic chemicals used in industry in d i f fe ren t pa r t s of the world has 
been estimated at about 600,000, and the problem i s s t a r t i ng to 
appear in developing as well as developed count r ies , 
2• Respiratory Diseases Caused by Dust 
Dusts are most d i f f i cu l t to control in indust ry . A serious 
occupational health problem i s the pneumoconiosis and especial ly 
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silicosis, because the silicosis is the major cause of permanent 
disability and mortality. In some countries its incidence has 
decreased in recent years as a result of advances in control technoloqy 
3. Occupational Cancer 
Research on carcinogenic-s has showed that there is risk of 
this nature for the workers in nearly 50 occupations. These include 
20 inorganic chemicalsj for example, arsenic, asbestos, ceryllum, 
chromium and nickel. Occupational cancer mostly affects lungs and 
skin. 
EFFECTS OF AIR POLLUTICN CN THE HEAJ.TH OF WORKERS 
Pollutants in the air affect primarily the respiratory system 
and to some extent the skin and the nervous system. Among the 
pollutants studied in India from the point of view of occupational 
hazards are suspended particulate matter processing, ceramics, cement 
and other mineral based industries or particular dusts such as cotton 
dust in the cotton ginnina, spinning and weaving industry, the hemp 
dust of the jute industry, the coir dust of the air processina industry 
and bagasse dust associated with the sugarcane crushina industry. 
"The classical occupational diseases associated with dust are 
pneumoconiosis of the coal mines, silicosis of the mineral processino 
12 
worker, bys^ i^niosis of the textile workers". 
12. C.R. Krishnamurti, n. 7, p. 33. 
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The occupational hazards of exposure to pollutants in the 
working atmosphere of other industries have received very scanty 
attention. The only systematic survey of occupational diseases of 
the chemical industry was the one sponsored by the Indian Chemicals 
Manufacturers' Organization in 1966, The workers covered were 20,793 
in 34 small, medium and large size chemical factories located in and 
• 13 
around Calcutta, Madras and Bombay. Besides the well-known occupational 
diseases associated with chemicals,such as blood diseases due to 
phenol, aniline and lead, the nasal septum disease produced by chromium 
etc., a variety of new synthetic chemicals, plastics and polymers, 
drugs and pharmaceuticals and pesticides being manufactured now are 
potential hazards. Different types of diseases of the skin, liver, 
bladder and reproductive system can appear due to regular exposure to 
synthetic dyes, solvents, vapours and pesticides. 
INDUSTRIAL HEALTH SrHSIES 
The aims of an ideal industrial health service include the 
promotion of the general health of the workers by the provision of a 
good workina environment and by fitting the workers to that environment, 
prevention of occupational diseases, prevention of injuries and 
accidents at work, rehabilitation of workers disabled by injury or 
disease, education of workers in the preservation of health and 
promotion of research and investigations. Workers, apart from those 
employed in organized industries, mostly work in small, perhaps, 
13. Ibid., p. 36. 
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of worker contribute significantly, only as one of a number of 
factors to the causation of a multifactorial disease. Occupational 
diseases, therefore, stand at one end of the spectrum of work-
relatedness. Various factors of occupational diseases are detailed 
below: -
OCCUPATIONAL DISEASES 
Occupational diseases are usually defined as diseases arising 
out of or in the course of employment. They may be grouped as under:-
Diseases Due to Physical Agents 
1. Heat Heat hyperpyrexia, heat exhaustion, heat 
syncope, heat cramps, burns and local effects, 
such as prickly heat. 
2. Cold Trench foot, frost bite and chilblains. 
3. Light Occupational cataract and Miner's nystagmus. 
4. Pressure Caisson disease, air embolism and blast 
(explosion) . 
5. Noise Occupational deafness. 
6. Radiation Cancer, leukaemia, aplastic anaemia and 
pancytopenia. 
7. Mechanical Injuries and accidents 
factors 
8. Electricity Burns 
Diseases Due to Chemical Agents 
1. Gases : These gases cause gas poisoning:-
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Name 
Sulphur dioxide 
Carbon dioxide 
Carbon monoxide 
Hydrogen cynide 
Carbon disulphide 
Amonia 
Nitrogen 
Hydrogen sulphide 
Hydrochloric acid 
2. Dusts (Pneumoconiosis) 
(i) Inorganic Dusts 
(a) Coal dust 
(b) Silica 
(c) Asbestos 
(d) Anthracosis 
(e) Silicosis 
(f) Asbestosis 
(g) Cancer lung 
(ii) Oroanic (Vegetable) Dusts 
(a) Cane fibre 
(b) Cotton dust 
(c) Tobacco 
(d) Hay or grain dust 
Formula 
SO2 
CO2 
CO 
HCN 
CS2 
NH3 
N2 
H2S 
HCl 
Bagassosis 
Byssinosis 
Tobacossis 
Farmer's luna 
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(iii) Metals and Their Compounds 
Toxic hazards from lead, mercury, cadmium, manganese, 
beryllium, arsenic, chromium etc. 
(iv) Chemicals 
Acids, alkalines, pesticides. 
(v) Solvents 
Carbon bisulphide, benzene, trichloroethylene, chloroform, 
etco 
Diseases Due to Biologic Agents 
Brucellosis, leptospirosis, anthrax, actinomycosis, 
hydatidosis, psitracosis, tetanus, encephalitis, fungal 
infection, etc. 
Occupational Cancers 
Cancer of skin, lungs cancer, cancer bladder, leukaemia. 
Occupational Dermatosis 
Dermatitis, eczema. 
Diseases of Psychological Origin 
Industrial neurosis, hypertension, peptic ulcer, etc. 
Occupational cancer is an important problem in industry. The 
sites of the body most commonly affected are skin, lungs, bladder a 
and blood forming organs. 
1. Skin Cancer;- Statistics now show that nearly 25 per cent of 
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occupational cancers are skin cancers. Skin cancers are 
occupational hazards among gas workers, coke oven workers, 
tar distillers, oil refineries, dye-stuff makers, road makers 
and in industries associated with the use of mineral oil, 
pitch, tar and related compounds. 
2. Lung Cancer ;- Lung cancer is a hazard in gas industry, 
asbestos industry, nickel and chromium workers, arsenic 
roasting plants and in the mining of radio-active substances. 
More than nine-tenth of lung cancers are attributed to tobacco 
smoking, air pollution and occupational exposure. 
3. Cancer Bladder;- In more recent years, it was noted in the 
rubber industry. It is known now that cancer bladder is caused 
by aromatic amines, which are metabolised in the body and 
excreted in the urine. The industries associated with cancer 
bladder are the dye-stuffs and dyeing industry, rubber, gas 
and the electric cable industries. 
4. Leukaemia ;- Exposure to benzol, roentgen rays and radio-active 
substances give rise to leukaemia. Benzol is a dangerous 
chemical and is used as a solvent in many industries. 
The characteristics of occupational cancers are-.-
1. It appears after prolonged exposure. 
2. The period between exposure and development of the disease 
may be as long as 10 to 25 years. 
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3. The disease may develop even after the cessation of exposure. 
4. The average age incidence is earlier than for cancer in general 
5. The localisation of the tumours is remarkably constant in 
any one occupation. 
TOXICOLCXBICAL FIELD STUDIES 
Toxicology is concerned both with the nature and mechanisms 
of toxication and the quantitative evaluation of the spectrum of 
biological changes produced by exposure to chemicals. "The toxicity 
of a substance could be defined as the capacity to cause injury to 
15 
a living organism". Toxicity cannot be defined without reference to 
the quantity of a substance administered. Regarding hazards, there is 
no general definition but the term is used to indicate the likelihood 
that a chemical will cause an adverse health effect under the 
16 
conditions in which it is produced or used". 
A new subdivision of toxicology (ecotoxicology) has emerged 
following observations that some persistent chemicals can exert toxic 
effect far away from their initial points of introduction into the 
17 
environment. In 1975, Sonockij proposed a scheme for chemicals that 
15. "Environmental Health Criteria No. 6^ * Principles and Methods for 
Evaluating the Toxicity of Chemicals', Part I (Geneva; Joint 
Sponsorship of the United Nations Environment Proaramme and the 
World Health Organization, 1978), p. 19. 
16. Ibid. , p. 20. 
17. "Environmental Health Cr i t e r i a No. 6" , P r inc ip les and Methods 
/ for Evaluating the Toxicology of Chemicals, n. 15, p . 2 ^ 
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are being developed as i s shown in the following table : 
Stages of 
Technological 
Development 
Stages^oi 
Toxico log ica l 
Evolution 
lexicological Studies 
1. Theoretical 
concept and 
process flow 
diagram 
Preliminary 
toxicolooical 
assessment 
3. 
Laboratory 
development 
of the 
technological 
process. 
Pilot Plant 
Stage 
4 . Design of 
industrial 
sale process. 
5. Production 
and use of 
chemicals. 
Acute 
toxicity 
Subacute 
toxicity 
Decailed 
toxicological 
evolution 
Additional 
studies 
Field studies 
Analysis of literatures, data on 
toxicity and hazards of raw material, 
reagents, catalysers, semiproducts 
and toxicolooical parameters on the 
basis of metabolic analogies, persis-
tence, the relationship between 
chemical structure, chemical and 
physical properties and biological 
activity. Interpolation and extra-
polation in homologous series. 
Acute and subacute experiments on 
animals. Toxicological evolution 
of technological unit process. 
Subacute toxicity, experiments on 
animals, studies of delayed effects. 
Medical examination of workers. 
Chronic toxicity studies and when 
indicated their effects on reproduc-
tion, carcinogenicity, metagenicity, 
formulation of medical and industrial 
hygiene reauirements for full scale 
production. 
Studies of the mechanism of action 
early and differential diagnosis, 
experimental therapy. 
Assessment of working and environ-
mental conditions and of health, 
status of workers and general popula-
tion. Epidemiolooical studies, 
clinical evolution of experimental 
prophylactic, diagnosis and therapeutic 
methods, adjustment and correction 
of requirement for health and 
environmental protection. 
Source: WHO, Environmental Health Criteria No. 6, n. 15, p. 24. 
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As a f i r s t s t e p i t may be u s e f u l t o make an a p p r o x i m a t e 
e s t i m a t i o n of t o x i c i t y b a s e d on t h e c h e m i c a l s t r u c t u r e and the 
p h y s i c a l and chemica l p r o p e r t i e s of a s u b s t a n c e and on known c o r r e l a -
t i o n s of t h e s e v a r i a b l e w i t h b i o l o g i c a l a c t i v i t y . T o x i c i t y d a t a 
o b t a i n e d a t t h e d e v e l o p i n g s t a g e of a t e c h n o l o g i c a l p r o c e s s c o u l d 
p r o v i d e i n f o r m a t i o n c o n c e r n i n g t h e h e a l t h h a z a r d s . En ' / i r onmen ta l and 
h e a l t h s t a n d a r d s w i l l need t o be d e f i n e d p r e f e r e n t i a l l y f o r t h o s e 
c h e m i c a l s t h a t show a s i g n i f i c a n t d e g r e e of t o x i c i t y and i n v o l v e 
a h e a l t h h a z a r d and a r e l i k e l y to be used w i d e l y i n i n d u s t r y , 
a g r i c u l t u r e o r i n consumer p r o d u c t s . Changes and d e v e l o p m e n t s i n 
i n d u s t r i a l p r o c e s s e s , t he deve lopmen t of new c h e m i c a l s and c h a n c e s 
i n t h e use of e x i s t i n g c h e m i c a l s may i n c r e a s e h a z a r d s . 
The e x t e n t of t o x i c o l o g i c a l e v o l u t i o n r e o u i r e d i n r e l a t i o n 
t o t e c h n o l o g i c a l p r o c e s s d e v e l o p m e n t h a s been c a t e g o r i s e d i n t he 
f o r e g o i n g T a b l e . 
SHORT-TERM AND LONG-TEPM EXPOSURE STUDIES 
" S h o r t - t e r m e x p o s u r e s t u d i e s a r e t h o s e t h a t i n v o l v e e x p o s u r e s 
of 2 4 - h o u r o r l e s s and u s u a l l y l a s t from m i n u t e s t o a t the most a 
few h o u r s , w h i l e l o n g - t e r m e x p o s u r e s t u d i e s r e f e r t o e x p o s u r e s t h a t 
18 
l a s t l o n g e r than 24 h o u r s and a r e u s u a l l y e x t e n d e d over m o n t h s " . I n 
t h e s h o r t - t e r m e x p o s u r e s t u d i e s , on ly i m m e d i a t e o r a c u t e e f f e c t s have 
been s t u d i e d . In l o n g - t e r m e x p o s u r e s t u d i e s , a n i m a l s may be s t u d i e d 
1 - • T e c h n i c a l R e p o r t S e r i e s Mo. 7 1 7 . "Recormended H e a l t h - B a s e d 
O c c u p a t i o n a l Exposure L i m i t s f o r R e s p i r a t o r y I r r i t a n t s " , 
Repor t of a V;H0 Group (Geneva-. World H e a l t h O r g a n i z a t i o n , 1 9 8 4 ) , 
p . 3 8 . 
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during the period of exposure to determine whether there are 
progressive chanves or not, and at the end of the exposure period 
to quantify the chronic effect. Sulphur dioxide is a respiratory 
irritant that is very soluble in the aqueous surface of the respiratory 
airways. Because of this high solubility, most of the sulphur dioxide 
is absorbed in the nose and upper airways and very little reaches 
the lungs directly. Sulphur dioxide and suspended particulate matter 
are the most widely monitored air pollutants. Concentrations of 
sulphur dioxide, much higher than those commonly found in urban air, 
may be present in some industrial environment, arising from processes 
in which the gas is handled or evolved as well as from combustion 
sources. Paper mills, sulphuric acid plants, steel works, nonferrous 
metal foundries and oil refineries are among the places where much 
concentration may be found. However, "emissions are usually highly 
localized and intermittent, presentino major problems in assessina 
19 
concentrations to which workers may be exposed". Studies have been 
confined to groups of people living or working in reasonably uniform 
circumstances. In particular, people, such as the very old and the 
very young may be partially protected from sulphur dioxide in the 
air if they spend long periods indoors, whereas an active worker may 
be exposed not only to a higher mean concentration in the course of 
the day but also to a greater range. 
INDUSTRIAL EXPOSURE 
Workers are exposed to sulchur dioxide or sulphuric acid mist 
19. Ibid. 
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in a number of industries. Sometimes exposure is not solely to 
sulphur dioxide or sulphuric acid. Exposed populations have been 
studied with respect to the effects of exposure on their health 
status or on their respiratory system. In many of these studies, 
the currently employed vrarkers were examined and a serious effort 
was not made to locate subjects who had left the industry and who 
had suffered more seriously from the disease or could have been more 
sensitive to the materials. In studies on men working in smelters 
in Sweden (1947) it was found that "those who had worked at the 
roasting and reverberatory furnaces and in the counter hall for 
eight years or more had poorer respiratory function than men working 
20 
in other parts of the smelter. Men v;orking in smelters are exposed 
to a variety of dusts as well as to sulphur dioxide and it is difficult 
to separate the effects of such exposures from those due to sulphur 
dioxide. Men exposed to sulphur dioxide at daily mean concentrations 
3 "^ 
up to 70 mg/m with occasional peaks of 290 mg/m in certain areas 
of the petroleum plant in Abadan (Iran) were compared with an unexposed 
21 
group. The chemicals.which cause environmental pollution and affect 
worker's health in industries, have been summarized below; 
Nitrogen Dioxide (NOo) 
The effects of nitrogen dioxide on both healthy subjects and 
20. WHO, Technical Report Series No. 707, •'Pecommended Kealth-Based 
Occupational Exposure Limits for Respiratory Irritants", n. 18, 
p. 64o 
21, Ibid. 
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p a t i e n t s have been s tudied. Studies with human volunteers were 
also made to determine subt le changes in resp i ra tory function during 
ni trogen dioxide exposure. Also volunteer pa t i en t s with moderate 
degrees of chronic resp i ra tory diseases as well as healthy indiv iduals 
were s tudied. In 1977, a survey exposed healthy male subjects aged 
3 , 24 ~ 38 years , to a nitrogen dioxide level of 9,400 uq/m (5.0 ppm) 
22 
for two hours a day. Changes in pulmonary function were compared 
with one hour pre- and post-control periods without nitrogen dioxide 
and with untreated control series. 
In 1973, the acute effects of nitric oxide on lung function 
were investigated and it was found that although nitric oxide had an 
adverse effect on the human lung function; it was markedly less toxic 
than nitrogen dioxide. In certain occupations workers are intermittently 
exposed to high concentrations of oxides of nitrogen, particularly 
nitric oxide and nitrogen dioxide. These exposures occur in work that 
involves welding in the industrial use of nitric acid compounds as 
in the production of sulphuric, picric and chromic acids. In 1956, 
a study described four cases of bronchitis fibrosa obliterats among 
farmers, who had entered fresh-filled silos in which high concentrations 
of nitrogen dioxide had built up. In each case the farmer experienced 
cough and dyspnoea shortly after entering the silos. After several 
days, symptoms largely disappeared but were followed in 2 or 3 weeks 
by cough, weakness, dyspnoea and fever. Chest reentooenoorams showed 
22. WHO, Environmental Health Criteria No. 4, "Oxides of Nitrogen", 
(Geneva: World Health Organization, 1977), p. 45. 
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multiple d i sc re te nodules sca t tered in both lungs. Tv.o of the 
p a t i e n t s died vjhile the others two responded dramatical ly to high 
doses of s t e r o i d s . I t i s reported that nitrogen dioxide concentra-
3 
t ions of 380 - 7,600 mg/m (200 - 4,000 ppm) were measured in freshly 
f i l l e d experimental s i l o s . In 1968, a survey found an 11 - 24^ higher 
incidence of acute resp i ra to ry diseases in 140 adolescents in the 
USSR engaced in vocational t ra in ing in a nitrogen f e r t i l i z e r manufac-
tur ing plant than in 85 adolescents takina vocational t ra in ing 
23 
involving little or no contact with chemicals. 
Respiratory diseases can lead to disability and even death. 
There is considerable evidence to establish that some of these diseases 
are associated with the inhalation of polluted air. Nitrogen oxide 
and some other pollutants were not considered in the studies on 
sulphur oxides and suspended particulates although they were present. 
It is possible that nitrogen dioxide could play a role in causing 
respiratory diseases. A number of studies derived from experimental 
animal studies and controlled studies on human volunteers have been 
conducted showing a high biological activity of nitrogen dioxide-
even at low concentrations. 
Hydrogen Sulphide (H2S) 
Hydrogen sulphide is both an irritant and an asphyxiant gas» 
Its direct irritant action on the moist tissues of the eye produces 
keratoconjunctivitis, known as "gas eye". At concentrations of 1,500 -
23. Ibid., p, 53. 
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300 mg/m (1000 - 200 ppm) hydrogen sulphide gas is rapidly absorbed 
through the lung into the blood, which initially induces hyperpnoea 
(rapid breathing). This is followed by respiratory inactivity (apnoea). 
At higher concentrations, hydrogen sulphide exerts an immediate 
paralysing effect on the respiratory centres. Acute hydrogen sulphide 
intoxication can be defined ai the effect from a single exposure 
to massive concentrations of hydrogen sulphide that rapidly produce 
signs of respiratory distress. Concentrations exceeding about 
3 , 
1500 mg/m ( 1000 ppm ) produce such acute effects. Exposure to 
hydrogen sulphide is high concentrations occurs in numerous occupations 
Workers in the oil, gas and petrochemical industries are occasionally 
exposed to hydrogen sulphide in concentrations sufficient to cause 
acute intoxication. In one survey of the petrochemical industry, 
among 22^ cases of hydrogen sulphide poisoning, the overall mortality 
was 6% and a high proportion of victims exhibited neurological signs 
and sumptoms. Forty per cent of all cases required some forms of 
24 
respiratory assistance and 15% developed pulmonary oedema. 
Persistent sequelae following acute intoxication have been 
found among workers in a number of occupations including sewer 
workers, chemical plant employees, farmers, shale oil workers and 
laboratory attendants. Concentration of hydrooen sulphide in the air 
3 25 
in work places are believed to be less than 10 - 15 mg/m 7-10 ppm. 
24. WHO, Environmental Health Criteria No. 19, "Hydrogen Sulphide" 
(Geneva: World Health Organization, 19Siy, p. 12. 
25. Ibid. , po 27. 
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As hydrogen sulphide is slightly heavier than air, it can accumulate 
in toxic concentrations in low-lying areas when generated or leaking 
at every low rates. In a report in 1951, on hydrogen sulphide 
poisoning in the Swedish shale oil industrXj concentrations of 
hydrogen sulphide measured at various locations in the plant ranged 
3 
from 30 to 900 mg/m (20 - 600 ppm) , though men seldom worked where 
the high levels occurred. 
In certain occupations, workers are intermittently exposed to 
concentrations of hydrogen sulphide which cause severe adverse health 
effects and crar death. Hydrogen sulphide is encountered in the 
workplace as an undesirable bypioduct of manufacturino processes, 
notably petroleum refining, viscose, rayon prouuL. ;:ion, sugar beet 
processing and tannery works. A study of 58 cases of acute hydrogen 
sulphide intoxication in Sweden is shale oil industry showed no 
fatalities. Symptoms were generally uniform - sudden fatigue, dizziness 
and intense anxiety followed by unconsciousness with or without 
respiratory failure. 
PETROLEUM PROCUCTS 
Reliable information indicates that the health risk from crude 
oil and the manufacture and use of petroleum products is very low. 
The major risks are related to the health of workers involved in the 
manufacture or handling of these products. Exnosure to high concentra-
tions of the vapour of petroleum solvents can oroduce narcotic effects* 
In the case of solvents containing benzene, the possibility of bone 
marrow depression and leukaemogenesis must be norne in mind. Prolonged 
125 
skin contact with petroleum solvents can lead to contact irritative 
dermatitis, but only rarely to contact allergic dermatitis. Both 
types of skin diseases occur more frequently in professions using 
products derived from base oils, especially metal-working oils. Such 
diseases may cause considerable distress. They affect the general 
well being and reduce the capacity to work. Skin cancer has been 
diagnosed in workers after prolonged and intensive exposure to less 
refined base oil derivatives. 
Examination of 743 oil field workers exposed to California 
crude oil and excessive sunlight revealed that seven of them had 
epitheliomas on exposed parts of the body and that nearly 2C^ had 
keratotic chdnces on the hands, forearms, face and neck. Five of 
seven subjects who developed epitheliomas were blonds, though blonds 
26 
were in a minority in this group of workers. 
During 1938 - 1939, 189 cases of carcinomas on exposed parts 
of the skin were found out of which 128 were males, 71 were oil field 
workers, 20 others being workers exposed to excessive sunlight only. 
In a study on fifty volunteer operators who had not previously been 
in contact with oil and petroleum products, crude oil was applied to 
the skin of the inner surface of the forearm, for 3 to 6 hours. An 
inflammatory reaction of the skin developed with moderate erythema, 
oedema and slight burning. Also, changed in the thsrmosensitive 
threshold were observed and incr3ase in the permeability of the 
epedermis. 
26. WHO, Environmental Health_Criteria_No_^_20, "Selected Petroleum 
Products", 'IPCS International Programme on Chemical Safety' 
(Geneva; World Health Organization, 198 2), p. 33. 
126 
Another study in 1947 showed patch- tes ted petroleum solvents 
of various boi l ing ranges on the skin of workers. The study found a 
co r r e l a t i on between the boi l ing ranges of the petroleum products of 
27 
para f f in ic origin and t h e i r i r r i t a n t and defa t t ing action on the skin. 
Over the l a s t f i f teen years , an increas ing number of cases of poly-
neuropathy and other neurotoxic ef fec ts have been described in workers 
exposed to hydrocarbon solvents . Benzene i s the most dangerous 
hydrocarbon used in industry and the benzene content of some petroleum 
solvents presents a major long-term hazard for man. Benzene bas ica l ly 
causes bone marrow depression and has a leukaemogenic ac t ion . Examina-
t ion of 408 female workers in petroleum r e f i n e r i e s , who had been 
subjected to long-term exposure to hydrocarbons, hydrogen sulphide 
and other products re la ted to the treatment of sulphurous crude, 
28 
revealed disturbances in the menstrual function. Women,who had been 
in contact with petroleum so lven ts , were found to have a reduced 
estrogen level in the bloodo Long-term exposure to low vapour concentra-
t ions may cause nonspecific symptoms of the nervous system and 
d iges t ive t r a c t , including changing in l i v e r function. The mortal i ty 
r a t e of ref inery workers was compared with those of other workers in 
a study on 15,437 employees of an o i l ref inery over a 29 year period, 
28 
1935 - 1963. A comparison was also made with data from a similar 
group of the outside populat ion. The incidence of lung cancer was 
27. Ibid. 
28. Ibid. , p. 53. 
29. Ibid., p o 103. 
127 
found to be no greater in the refinery operators than in the other 
group. The acid gases, which occurs in the factory atmosphere and 
affects the workers' health, have been dealt with below:-
Nitrogen Dioxide (NO2) 
Experimental studies of the effects of nitrogen oxide on 
informed, consenting, healthy subjects and patients have been conducted 
under controlled conditions. It was seen that exposure even for only 
a few hours would increase airway resistance and sensitivity to 
bronchoconstrictors. The effects of nitrogen dioxide on pulmonary 
function and its possible association with increased respiratory 
disease in workplace and community settings, showed that nitrogen 
dioxide affects sensory receptors. The absence of immediate and 
pronounced irritation of the upper respiratory tract allows the workers 
to inhale nitrogen dioxide gas for some time without distress.Studies 
of the effects on sensory receptors of combined exposure involving 
nitrogen dioxide and other pollutants indicated that the effects of 
the test agents (sulphur dioxide, ammonia, sulfuric acid) when inhaled 
together, were additive in causing impairment of dark adaptation, 
changes in the odour-perception threshold, and changes in the amplitude 
of alpha rhythms in the brain. Clinical studies provide important data 
concerning the effects of a single short-term exposure to nitrooen 
dioxide on healthy youna adults and certain groups defined a prior 
30 
as susceptible to bronchitis and asthmatics. A medical survey of 117 
30. WHO, Technical Report Series No. 707, "Recommended Health-Based 
Occupational Exposure Limits for Respiratory Irritants*, n. 18, 
p. 81. 
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men working under these conditions was performed. Eye irritation 
was the most common subjective complaint heard, which could have 
resulted from exposure to nitrogen dioxide acrolein or other aldehydes, 
alone or in combination. 
Sulphur Dioxide (SO2) 
Sulphur dioxide is a particularly nasty air pollutant. It 
affects the health of people, it kills plants and it causes extensive 
31 
corrosion of metal and of machinery. Sulphur dioxide is an irritant 
to the eyes and mucosa of the respiratory tract possibly causing 
acute scleroconjunctivitis , laryngitis or bronchitis. 
When exposed to high levels, the irritant symptoms are so disagreeable 
that most individuals will not tolerate them for more than a few 
minutes. Some studies have reported an increase in the frequency of 
respiratory symptoms, such as cough, sputum and dyspnoea or impairment 
32 
of lung function in workers exposed to sulphur dioxide. A substantial 
amount of evidence has been presented indicating that short-term 
(up to 2 hours) exposure of physically active or resting adults to 
sulphur dioxide may cause adverse effect on health. The adverse effects 
include eye and respiratory tract irritation decreased nasal mucus 
clearance, bronchoconstriction and the development of asthma or the 
31. C.G. Martin, "Air Pollution in the Cement Industry", Se-ninar on 
"Industrial Development and Environmental Pollution in Baohdad'', 
November 14-16^ ' 1976 (Baghdad;' Iraqi Federation of Industries, 
Mimeo) , p. 2. 
32. WHO, Environmental Health Criteria No. 8. "Sulphur Oxides and 
Suspended Particulate Matter" (Geneva*. ii9orld Health Organization, 
1979) , p. 52. 
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exacerbation of symptoms of chronic obstructive pulmonary diseases. 
A margin of safety is, therefore, necessary when recomnending health-
based occupational exposure limit to protect the hypersusceptible 
portion of the worker population that cannot yet be easily identified 
33 
by readily available medical means. Fossil fuels, such as coal and 
petroleum,contain sulphur which, when burnt, is converted into sulphur 
dioxide and to a lesser degree to sulphur trioxide. Pollution of the 
air with oxides of sulphur is widespread, particularly in the indus-
trialized zones. Petroleum refineries, smelting plants, coke-processing 
plants and sulphuric acid manufacturing plants are also major sources 
34 
of sulphurous p o l l u t i o n . 
Sulphur o x i d e s , mainly sulphur d iox ide with sma l l e r q u a n t i t i e s 
of the much more poisonous sulphur t r i o x i d e , a re formed whenever any 
fue l which con ta ins su lphur i s burned. There i s s t i l l a l o t of argument 
about the e f f e c t s of su lphur d iox ide on h e a l t h . Experiments suppor ted 
by ep idemio log ica l s t u d i e s of pub l ic h e a l t h show t h a t t he i r r i t a n t 
e f f e c t s of su lphur d iox ide are much i n c r e a s e d i f i t i s i nha led in the 
presence of smoke or of any o ther subs tance which might cause i t to 
combine with the oxygen of the a i r to form sulphur t r i o x i d e which then 
35 
combines wi th water to form su lphur i c a c id . 
3 3 . WHO, Technical Report S e r i e s N o ' 7 0 7 , "Recommended Heal th-Based 
Occupat ional Exposure Limits for R e s p i r a t o r y I r r i t a n t s " , n , 18 , 
p . 142. 
34 . ALECSO, "Man-Environment-Development", Khartoum, 1972, p p . 4 4 0 - 4 1 , 
3 5 . C.G. M a r t i n , "Development and Problems of P o l l u t i o n in I r a q " , 
jeminar on ' I n d u s t r i a l Development and Environmental P o l l u t i o n 
.n Baghdad ' , November 1 4 - l b , 19"^6 (BaqHcracrr~Iraqi E^ecferaTion of Seminc i i . 
I n d u s t r i e s , Mimeo.) , p , 57 
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Carbon Monoxide (CO) 
One of the two ijnportant sources of carbon monoxide as a 
pollutant is the gasoline burning automobile engine which is inherently 
an inefficient device. In most gasoline engined vehicles combustion 
is not efficient and the carbon monoxide emission is about 50 g/km 
in city driving or 22 g/km in rural driving conditions. Carbon monoxide 
combines chemically with the red pigment of the blood and prevents 
it from carrying oxygen from the lungs to the rest of the body. If 
2% of a person blood is'knocked out' by carbon monoxide, he would 
probably show no ill-effects. At 10% his ability to think clearly is 
36 
much reduced, at 20% he will be showing symptoms of poisoning. In 
Tokyo, carbon monoxide concentration in the air becomes so high in 
certain streets, because of the magnitude of traffic that traffic 
policemen can stay on duty only for 20 minutes at a time. Then they 
go to a shelter where they breathe pure oxygen to help purge their 
blood of carbon monoxide before returning for another 20 minute spell 
of duty. Carbon monoxide tends to have more severe effects on people 
in ill health and it is believed to be especially danaerous to pregnant 
'37 
women since it can damage the health of the unborn child. When carbon 
monoxide gas poison"gets into the lungs and combines with the haemo-
globin of the blood, it prevents the haemoglobin from performina its 
•^  38 
proper function, which is carrying oxygen to the tissues of the body". 
36. I b i d . 
37. Ib id . , p . 7 . 
38. The Great World Encyclopaedia (Portugal; 1984), p . 77. 
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The traumatic events of December 2 and 3, 1984, following the 
Bhopal gas tragedy left in its wake a large number of people who 
suffered from serious anxiety and other forms of mental distress and 
showed signs of psychiatric morbidity. The survivors in the acute 
phase showed symptoms, such as anxiety, panic, depression, feeling 
of insecurity, fear of death, hopelessness and helplessness, disturbed 
sleep etc. This industrial disaster was different from other calamities 
because, apart from causing acute mental distress to the survivors, 
it also left them physically ill due to the toxic effects of the 
combination of poisonous gases which leaked from the Union Carbide 
plant. An initial pilot survey in gas affected areas revealed that 
the gas tragedy had resulted in mental disorders on a fairly wide 
scale. The team under the sponsorship of the Indian Council of Wedical 
Research had conducted a detailed ceneral population survey of the 
gas affected region from June, 1985, till the end of October, 1985. 
The study showed that majority of investigators were themselves 
suffering from neurotic group of disorders like neurotic depression 
39 
(66.3%) and anxiety state (30.5%). 
HEALTH AND VOCATIONAL SAFETY APPLICATIONS IN AL-DOURA OIL REFINERY 
The General Health Law of Iraq No. 89 of 1981,and the Iraqi 
Labour Law and its instructions all stipulate that a worker must 
undergo a medical examination before being employed and must undergo 
regular medical check-ups. Furthermore, decision No. 1258 of the 
Revolutionary Command Council of 19.11.1975, provides for the formation 
39. The Hindustan Times (New Delhi), November 29, 1985. 
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of a higher council for human environmental a f fa i r s to deal with 
the impact of the pol lut ion of the environment and conseauent heal th 
40 
hazards and material damages. Regarding the workers of Al-Doura Oil 
Refinery, t h i s study has observed the working conditions ins ide the 
industry pa r t i cu l a r ly in r e l a t ion to the protect ion of workers from 
work-related d iseases . I t was found that the au tho r i t i e s of Al-Doura 
Oil Refinery were concerned with the heal th of the workers and with 
treatment of the i r i l l n e s s to improve the i r l iv ing and working condit ions 
and the provision of heal th services to them.. In order to maintain 
workers' hea l th , they have provided t h i s refinery with a dispensary 
s ta f f ing special ised doctors and medical services and medicines 
needed during the work period free of charge. The res ident doctor in 
t h i s ref inery perfoitns medical examination of the workers who f a l l 
i l l during the work and gives them regular treatment. In case a more 
de ta i l ed diagnosis i s needed, the workers are sent to s p e c i a l i s t 
hosp i t a l s for be t t e r medical t reatment . The researcher has also 
observed that the orders and i n s t r u c t i o n s re la ted to the secur i ty 
and safety of working condit ions ins ide the Al-Doura Oil Refinery 
are designed to protect the workers from the hazards of the i r vocations 
with special and specif ic precautionery measures which are reguired 
by the nature of t he i r work. But i t was found that some of the workers 
of t h i s industry never followed these safety measures and in s t ruc t ions 
nor did they safeguard themselves against work hazards. This i s 
especia l ly t rue of uneducated workers. As opposed to t h i s , the study 
found that workers with a oood educational backoround were much more 
40. 'The I r aq i Experiment in the Fie ld of Workers* P r o t e c t i o n ' , 
the Second Conference of Labour Minis ters of Non-Aligned and 
other Developing Countr ies , December 12-16, 1981 (Baghdad: 
Ministry of Labour and Social Af fa i r s , 1981), p . 16. 
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aware of health hazards and always protected themselves by wearing 
safety cloths during working hours. 
CHAPTER SIX 
MEDICO-SCCIAL ENVIROKWENT 
CHAPTER SIX 
MEDICO-SOCIAL ENVIRONMENT 
Since the Industrial Revolution, the human environment has 
been increasingly contaminated with a very large variety of chemicals. 
The consumption of natural resources has also increased dramatically 
because of increased human demands and changes in life style, and 
due to rapid improvements in technology of extracting and purifying 
these resources and the discoveries of a variety of ways of using 
them. The environment is full of chemicals. People use chemicals in 
food, in clothing, in their homes and in everything which they come 
into contact with. They are surrounded by herbicides, insecticides, 
fungicides, automobile exhaust, smoke, dust, noxious gases etc In 
short, people live in a chemical environment. Industrialized nations 
have used a great deal of natural resources to build their economies. 
Underdeveloping countries are looking for the day when they can join 
these nations. This symbol of progress, however, has recently been 
falling from favour and there is an increasing awareness of the possible 
hazards associated with consumer industries. The developing countries 
have now become aware of the tremendous amount of environmental 
contamination of their aquatic and terrestrial habitats. Some have 
spent millions of dollars in pollution abatement programmes. "Developing 
countries, especially those with massive programmes for industrializa-
tion and development, must consider the conseauences of this rapid 
1 
development in every project planned". 
1. F.Ao Bazzaz, "Environmental Pollution by Heavy Metals^, Symposium 
on 'Human Environmet 
(Baghdad: Directora 
ment_in Arab Countries', September H-gl, 1978 
TEi oF"EnvironmentaT~ProTecIlon, i^Vb; , p. J. 
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Most developing countries are struggling to accelerate their 
rate of industrialization to attain economic advancement so as to 
provide a life of improved quality for their people. Although indus-
trialization contributes to the development of the economy, it also 
creates some environmental problems. "In the world of today, there 
is an environmental deterioration the rate of which is continually 
rising. Industrial expansion, rapid population growth, urbanization 
2 
have all contributed to environmental problems". Inevitably, today, 
the "Western civilization is paying the price of the neglect it has 
shown towards nature; a nealect it has learned is the exorbitant 
price of its progress". The environmental pollution has become now-a-
days a very serious problem being forced by the sociologists and 
scientists. They are engaged in finding out ways and means for removal 
of pollutants from the environment which are affecting the health of 
workers and citizens. Modern man generally accepts the idea that 
there is something called 'progress', that the social and technological 
change is continuous, inevitable and for the best. Industrial develop-
ment results in raising the standards of living of many of the 
industrial nations. With industrial change came social change and, 
ultimately, the consumer society was born. This society today uses 
vast amounts of fuel and materials. Yet it seems unable to eliminate 
2. El-Amin A. Ahmad, "Impact of Industrialization on Human Environment", 
Symposium on 'Environmental Aspect and Development in the Arab 
Countries in Sudan'(Khartoum; ALECSO, 1972), p. 37^? 
3. Maurice F. Strong, The United Nations Conference on Human Environment 
(Khartoum: ALECSO, l972) , p. 33. 
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poverty or to control waste and pollution. With improvements in 
public hygiene, nutrition and medicine, the human population of 
the world has increased at an unprecedented rate. 
Foreign matter or the airborne substances are increasing day 
by day with the advancement in technology and industry which have 
become a subject of concern on the part of the general public for 
the past three decades. The observatories engaged in research on 
the problem have confirmed.that .weather also plays a significant role 
in the accumulation of toxic concentrations of those pollutants 
normally discharged into the air, and that, besides pollen and dust, 
several hundred pollutants have been identified, but the pollution 
entering the atmosphere is mainly produced by industrial units and 
other artificial sources. The pollutants may be divided into two 
categoriesv-
1. Gaseous and 
2. Particulate. 
Gaseous pollution is caused due to mixing of sulphur dioxide, 
pollution with oxides of sulphur is widespread especially in the 
industrialized zones where sulphuric acid manufacturing plants are 
located and there are the major sources of sulphurous pollution. 
Particulates of solids and liquids constitute a significant 
portion of polluted air in most cities. The airborne particles contain 
aliphatic and aromatic hydrocarbons, acids, bases and other compounds 
besides a wide range of inorganic and metallic particles, such as 
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carbon. So, environmental problem is mainly a phenomenon of urban 
development,and industrial growth is one of the main causes of air 
pollution. Sulphur oxide pollution in the environment aggravates 
and contributes to the development of respiratory diseases and 
increases the death and illness rates. A number of hydrocarbons 
produce toxic an.d'irritating substances while others caifse cancer. 
Carbon monoxide affects the circulation of blood and may make it a 
health hazard to sensitive individuals even at levels found in the 
4 
ambient atmosphere of most urban areas."Industrial activity pollutes 
the environment, creating heat in the atmosphere and affecting the 
climate of the earth. 
"Efforts are being made to reduce pollution to the level possible 
to attain by application of modern science and technology to strike 
a balance between industry's right to reasonable operation and the 
5 
community's demand for a decent living environment". 
OCCUPATICNAL ENVIRCNMENT 
By "occupational environment" is meant the sui? of external 
conditions and influences which prevail at the place of work and which 
have a bearing on the health of the working population. The industrial 
worker today is placed in a highly complicated environment which is 
getting more complicated as man is becoming more ingenious. There are 
4. J.A. Paromena, "Air Pollution", Seminar on 'Man-Environment-
Development* , February 5-12, 1972 (Khartoum; ALECSO, Mimeo) , 
p. 317. 
5. Ibid., p. 320. 
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three types of interaction in a working environment:-
1. Man and physical, chemical and biological agents; 
2. Man and machine, and 
3. Man and man. 
Man and Physical, Chemical and Biological Agents 
The physical factors in the working environment which may be 
adverse to,health are heat, cold, humidity, air movement, heat 
radiation, light, noise. The factors act in different ways on the 
health and efficiency of the workers. Singly or indifferent combina-
tions. The amount of working and breathing space, toilet, washing 
and bathing facilities are also important factors in occupational 
environment. Chemical agents comprise a large number of chemical, 
toxic, dusts and gases which are potential hazards to the health of 
the workers. Some chemical substances causing respiratory illness, 
some cause injury to skin, others have a deleterious effect on the 
blood and body. 
Man and Machine 
An industry implies the use of machines driven by power with 
emphasis on mass production. But the unguarded machines, poor 
installation of the industry, lack of safety measures are the cause 
of accidents which is a major problem in industries working for long 
hours in unphysiological postures in the cause of fatigue, backache, 
diseases of joints and muscles and impairments of the workers' health 
and efficiency. 
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Ian and Man 
There are some psychological factors which operate at the 
place of work, like human relationships amongst workers themselves 
and those in authority over them. The psychological factors include 
the. .type and rhythm of work, work stability, service conditions, 
job satisfaction, leadership, style, security, workers participation, 
communication, system of payment, welfare conditions, degree of 
responsibility etc. In modern occupational health the emphasis upon 
the people, their working conditions, their fears and hopes, their 
attitudes towards their job and other workers. The occupational 
environment of the worker cannot be considered apart of his domestic 
environment. For example, the worker takes his worries home, and 
brings to his work disturbances which arise in his domestic environment, 
According to ecological approach, occupational health represents a 
dynamic equilibrium or adjustment between the industrial worker and 
his occupational environment. 
ENVIRONMENTAL HEALTH STANDARDS 
The aim of environmental health standards is to protect indivi-
duals, human populations and their progeny from the adverse effects 
of hazardous environmental factors, including chemicals. Environmental 
health standards for chemicals "may be formulated either in terms 
of concentrations in environmental components (air, water, food, 
consumer products) or in terms of amounts of substances that may be 
6 
taken into the body. Social cultural and economic considerations 
6. WHO, Environmental Health Criteria No. 6. "Principles and Methods 
for Evoluting the Toxicity of Chemicals", Part I (Geneva; Joint 
sponsorship of the United Nations Environment Programme and the 
World Heari-th Organization, 1978), p. 43. 
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should be taken into account in setting therr standards. The field 
of environmental health is defined as "a list of separate topics, 
water supply, water pollution, air pollution, occupational safety, 
7 
radiological health, food and milk hygiene". Environmental health 
programmes are undertaken to prevent or limit disease and disability 
and to promote conditions for good health. In contemporary terms, 
disease, disability and health, as related to environmental factors 
which are concerned with complex physical, mental and social states. 
All types of environmental factor (biological, chemical, physical 
or social) induce stress. The majority of such stress inducers 
(stressors) are potentially both beneficial and harmful to men, that 
is "health problems may result from either too much or too little 
exposure to or environment with the factors - food, exercise and 
8 
social contact". Factors of the physical and social environments 
interact to produce environmental health problems and benefits. Since 
environmental health problems often arise from "intricate and complex 
interactions between man (as an individual and a member of society) 
and stressors in his environment, including other humans, effective 
interventions to deal with these problems require detailed knowledae 
9 
of the various control technologies". 
7 . I b i d . , po 44 . 
8 . I b i d . 
9 . Morr is Schae fe r , "Adminis t ra t ion of Environmental Heal th 
Programme: A System View", Pub l ic Heal th papers (59) (Geneva; 
World Heal th O r g a n i z a t i o n , 1974T7 p . ^To 
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A World Health Organization study group has made recommenda-
tions on the desirable limits of occupational exposure to chlorine, 
formaldehyde, nitrogen oxides and sulphur oxide and they have tried 
to standardize the methods to be used in making decisions on what 
could be considered safe levels of exposure to toxic substances 
using existing information. The WHO group has also emphasized the 
internationally recommended health based limits for occupational 
exposure based on epidemioloaical studies of industrial and agricul-
10 
tural workers. In 1979, the WHO study group looked into the standards 
reauired. According to them, the first step should be to determine 
occupational exposure limits based only upon toxicity data and its 
relevance to the health protection of workers. The second step 
suggested was to consider both the recommended health-based limits 
and sccio-economic, socio-cultural and technological constrains. 
Experts in industrial health and occupational toxicology have been 
invited to make available to WHO any additional relevant data they 
may have on exposure effect and exposure relationships following 
occupational exposure to- chlorine, formaldehyde, nitrogen oxides and 
sulphur dioxide. 
PROBLEMS OF ENVIRONMENTAL POLLUTION IN IRAQ 
Is there an air, water or soil pollution problem in Iraa today? 
What are the sources of pollution, constituents of pollutants, their 
10. WHO, Technical Report Series No. 707, "Recommended Health-Based 
Occupational Exposure Limits for Respiratory Irritants "(Geneva; 
World Health Organization, 1984), p. 7. 
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effect direct and indirect on man, animal, plant or property and 
how do these polluting agents affect the people of the country? So 
far no studies have been done and it needs specific epidemiological 
surveys to gather the information required. Talking into consideration 
the conventional definition of pollutants, contaminants result and 
health hazard exists due to the increased rate of their emission 
or when cleaning processes become ineffective. If one bases oneself 
on personal impressions one would believe that as yet there is no 
real problem of pollution in the country. In Iraq today with vast 
stretches of land, abundant air, rich waters, sparse population', with 
rapid industrialization the impact of migration from rural areas in 
the south and north to main cities particularly Baghdad, the effect 
of urbanization and ever increasing flow of cars, one would expect 
problems of environmental pollution to arise sooner or later. A usual 
complaint is related to the unpleasant smell coming from gases emitted 
by the Al Doura Oil Refinery. The residential areas near to this 
refinery are affected, causing damage to the appearance of cars, 
buildings and houses, due to the corrosive effect of the refinery's 
air pollutants on their paint. The presence of SOo and HoS was 
11 
evidenced from the analysis made some years ago. 
Safety Climate 
There are probably as many answers to the question as to what 
11. C.G. Martin, "Air Pollution in the Cement Industry", Seminar on 
'Industrial Development and Environmental Pollution in Baghdad' 
November 14-16, 1976 (Baghdad; Iraqi Federation or~Industries, 
Mimeo.), p. 2. 
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safety climate is but for the purpose of this subject safety climate 
is defined as "Employees perceptions of the many characteristics 
of their organization that have a direct, impact upon their behaviour 
12 
to reduce or eliminate danger". The process of safety climate 
analysis becomes one of the factors determining how employees at 
various levels and parts of an organization perceived the influences 
upon them, for these perceptions will cause them to take or fall 
to take specific action with regard to hazard control. The concept 
of safety climate analysis is relatively new in safety management 
theory. The term organizational climate should be supplemented by 
an appropriate adjective indicating which type of climate is being 
discussed and examined. Perceptions of people in the organization 
about aspects of -their organizational environment and the individual 
employee's climate as a perception of the external world is 
conceptually different from job satisfaction whicn should be the 
study of a person's internal effective state. The concept of climate 
clearly falls in the domain of cognitive theory which conceptualizes 
man as a thinking creature who organizes his world meaningfully and • 
behaves on the basis of the order he perceives and creates. The climate 
which most directly influences behaviour is the perception of the 
reality, not the reality itself. "So organizational climate can be 
viewed as a bridge between formal organizational characteristics 
and individual behaviour. Its hikina function derives from the fact 
12. Australian Safety News (National Safety Council of Australia), 
January-FeBruary, 19^, p. 23. 
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t h a t a p e r s o n ' s behaviour i s a func t ion of h i s s u b j e c t i v e eva lua t ion 
13 
of h i s environment". 
MEDICO-SOCI.U CONSEQUENCES OF ENVIRONMENTAL POLLUTION IN AL~DOUPA 
OIL REFINERY, BAGHDAD (IRAQ) 
In order to a s c e r t a i n the conseauences of environmental 
p o l l u t i o n in Baghdad the workers of o i l i n d u s t r y were in te rv iewed 
and i t was found t h a t the environmental p o l l u t i o n a f fec ted the 
h e a l t h of the workers and, hence , c r e a t e d a s o c i a l problem in t h a t 
a r e a . Case h i s t o r i e s of the respondents were prepared and these are 
given below: 
CASE No. l 
Social Case Study 
Name 
Age 
Sex 
Marital status 
Educational status 
Profession 
Income 
Place of work 
Location of house 
Nature of family 
Medical Case Study 
Disease, if any 
History of disease 
Total number of cases 
of headache: 9 
31 years 
Male 
Married 
Literate 
Technician 
I.D. 88 
Oil Processing Unit 
Away from factory 
Nuclear 
Headache due to work 
For 7 months 
13 . I b i d , 
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Diagnosis of disease 
Treatment 
Result 
Headache 
Medicines 
Under treatment 
Mr. A aged about 31 years, married, male, is suffering from 
headache. He is working as a Technician in the Oil Refinery Department 
(or Unit) of the Al Doura Oil Refinery in Baghdad. He is getting 
I.D. (Iraqi Dinnar) 88 per month. His home is away from the location 
of the refinery. He has been under treatment for .-head ache for seven 
months. He has been prescribed medicines. This headache is the result 
of his work in the refinery. A chemical substance (M.E-K.) fell on 
his head. After this he developed headache and has been suffering 
from it for seven months. 
CASE No. 2 
S o c i a l Case Study 
Name 
Age 
Sex 
Marital status 
Educational status 
Profession 
Income 
place of work 
Location of house 
Nature of family 
B 
27 years 
Female 
Married 
B.Sc. 
Asstt. Technical Supervisor 
I.D. 117 
Oil P rocess ing Unit 
Away from f a c t o r y 
Nuclear 
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Medical Case Study 
Disease, if any 
History of disease 
Diagnosis of disease 
Treatment 
Result 
Headache 
For 7 years 
Headache and nose, skin allergy 
Medicines and analgesics 
Under treatment 
Mrs. B is working in the Al-Doura Oil Refinery in Baghdad 
as Assistant Technical Supervisor. She is 27 years old and married. 
She is getting I.D. 117 per month. She has a B.Sc. degree and is 
living with her family away from the location of the refinery. She 
is suffering from headache for seven years. She is undergoing treatment 
and getting medical advice from some specialist physician and is 
taking medicines and analgesics for treatment of her disease. 
CASE No. 3 
Social Case Study 
Name C 
Age 
Sex 
Marital s ta tus 
Educational s ta tus 
Profession 
Income 
Place of work 
Location of house 
Nature of family 
48 years 
Male 
Married 
Higher Secondary 
Technical Officer 
I .D. 135 
Oil Processing Section 
Away from refinery 
Nuclear 
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Medical Case Study 
Disease, if any 
History of disease 
Diagnosis of disease 
Treatment 
Result 
Headache 
Nil 
Headache due to work 
Medicine and hospitalization 
Under treatment. No improvement 
Mr. C is working in the Al-Doura Oil Refinery in Baghdad as 
Technical Officer. His age is 48 years. He is married. He is living 
with his family away from the location of the refinery. He is getting 
I.D. 135 per month. 
He reported the problem of headache to the physicians in the 
hospital. He was given treatment but he did not get any relief. He is 
still suffering from the same symptoms. His health condition is affected 
due to the nature of his work and he feels tired and suffers from 
dizziness. 
CASE No. 4 
Social Case Study 
Name 
Age 
Sex 
Marital status 
Educational status 
Profession 
D 
42 years 
Male 
Married 
Literate 
Technical Supervisor 
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Income 
Place of work 
Location of house 
Nature of family 
Medical Case Study 
Disease, if any 
History of disease 
Diagnosis of disease 
Trea tment 
Result 
I . D . 186 
Laboratory 
Away from r e f i n e r y 
Nuclear 
Inflammation of vertebrates. 
Since 1976 
Inflammation of vertebrates 
Rest and medicine 
Under treatment. Showing improvement, 
Mr. D is a Technical Supervisor working in the Al-Doura Oil 
Refinery in a laboratory. His age is about 42 years. He is married 
and is living away from the location of the refinery. He is get::ing 
I.0. 186 per month. 
He has been suffering from inflammation of vertebrates•since 
1976, and his medical case was diagnosed by specialist physicians 
in hospital. He was given treatment and advised by physician to 
take medicines and rest. He is getting better. 
CASE No. 5 
Sigcial Case Study 
Name 
Age 46 yea r s 
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Sex 
Mar i ta l s t a tus 
Educational s ta tus 
Profession 
Income 
place of work 
Location of house 
Nature of family 
Medical Case Study 
Disease, i f any 
History of disease 
Diagnosis of disease 
Treatment 
Result 
Married 
L i t e r a t e 
Technician 
I .D . 124 
Oil Processing Unit 
Away from ref inery 
Nuclear 
Pain in vertebrates 
Occasionally 
Pain in vertebrates 
Medicines and physical exercises 
Under treatment 
Mr. E is a Technician in the Oil Processino Unit of the Al-Doura 
Oil Refinery of Baahdad. He is 46 years of aae. He is married and 
is living with his family away from the location of the refinery. 
He is getting I.D. 124 per month. 
He suffers occasionally from pain in the vertebrates which" has 
been caused by the nature of his work. He is still suffering from it. 
He consulted a specialist physician about his health problem and was 
advised to take himself x-rayed. On the basis of the medical diagnosis 
he has been given medicines and asked to do particular physical 
exercises. 
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CASE No. 6 
Social Case Study 
Name 
Age 
Sex 
Marital status 
Educational status 
profession 
Income 
Place of work 
Location of house 
Nature of family 
.Vedical Case Study 
Disease, if any 
History of disease 
Diagnosis of disease 
Treatment 
Result 
57 years 
Male 
Married 
Illiterate 
Senior worker 
I.D. 147 
Mechanical Maintenance Unit 
Away from the refinery 
Joint family 
Inflammation of ver tebra tes 
For two years 
Inflammation of ver tebra tes 
In j ec t ion , medicines and physical 
exercises in hospi ta l 
Under treatment 
Mr. F i s a senior worker in the Al-Doura Oil Refinery of 
Baghdad in the Department of Mechanics and Maintenance. He i s abcu t 
57 years . He i s married and i s l iv ing in a jo int family away from 
the locat ion of the re f inery . He i s get t ing I .D. 147 per month. 
Medical report ind ica tes that he i s suffering from chronic 
inflammation of the ve r tebra tes for two years . His disease has been 
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diagnosed by specialist physicians in the hospital. He is undergoing 
treatment and has been advised to take injections and medicines as 
well as to do physical exercises. He is still under medical treatment, 
CASE No. 7 
Soc ia l Case Study 
Name 
Age 
Sex 
Marital status 
Educational status 
Profession 
Income 
Pl'irp of vvork 
Location of house 
Nature of family 
Medical Case Study 
Disease, if any 
History of disease 
Diagnosis of disease 
Treatment 
Result 
51 years 
Male 
Married 
Literate 
Technician 
I.D. 150 
Oil Processing Unit 
Away from the refinery 
Nuclear family 
pain in the vertebrates and back 
For five years 
Vertebral pain 
Surgical operation and medicines 
Still under treatment; shows no improvement 
Mr. G is a Technician in the Oil Processino Unit of the Al-Doura 
Oil Refinery of Baghdad. He is 51 years old, literate and married. 
Hd is living with his nuclear family away from the location of the 
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refinery. He is getting I.D. 150 per month. 
He reported the problem of vertebrates and backache five years 
ago. He has consulted some specialist physicians, has undergone 
a surgical operation and has been prescribed some medicines, but he 
has still the same complaint. There is no improvement in his health. 
CASE No. 8 
Social Case Study 
Name 
Age 
Sex 
Marital s t a tus 
Educational s ta tus 
Profession 
Income 
Place of work 
Location of house 
Nature of family 
Medical Case Study 
H 
29 years 
Male 
Married 
Li te ra te 
Worker 
I .D. 84 
Wax Removal Unit 
Away from the refinery 
Jo in t family 
Disease, i f any 
History of disease 
Diagnosis of disease 
Treatment 
Result 
Stomach disease 
Since joining the refinery 
Stomachache 
Medicines 
Under treatment 
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Mr. H i s working as a sk i l l ed worker in the Al-Doura Oil 
Refinery of Baghdad in the Wax Removal Unit . He i s 29 years age. 
He i s married and i s l iv ing with his family away from the location 
of the re f inery . He i s ge t t ing a salary of I-D. 84 per month. 
He has the problem of stomachache caused by the nature of h i s 
work in the ref inery . His stomach trouble s ta r ted from the time he 
joined the re f inery . His medical case has been diaonosed by a 
physician and he has been advised to take medicines and ana lges ics . 
CASE No. 9 
Social Case Study 
Name 
Age 
Sex 
Mari tal s ta tus 
Educational s ta tus 
profession 
Income 
Place of work 
Location of house 
Nature of family 
48 years 
Male 
Married 
Lit era te 
Chief Administrator 
I .D. 176 
Oil Processing Unit 
Away from the refinery 
Nuclear 
Medical Case Study 
Disease, i f any 
History of disease 
Stomachache and duodenal u lcer 
For a lono time, but pain increased 
in 1971. 
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Diagnosis of disease 
Treatment 
Result 
Stomachache and duodenal ulcer 
Surgical operation in 1972 as well as 
advised medicines and special diet-
Under treatment. Showing improvement. 
Mr. I is working in the Al-Doura Oil Refinery of Baghdad as 
Chief Administrator of the Oil Processing Unit. He is 48 years old. 
He is married and is living with his family away from the location 
of the refinery. He is getting I-Do 176 per month. 
He has the problem of stomachache and duodenal ulcer. He has 
been suffering from this health problem for a long time. He consulted 
physicians. They advised him to undergo operation. He underwent 
surgical operation by a specialist. After this operation he got some 
relief and was given medicines and was advised a special diet. He 
is following these instructions and is feeling some improvement. 
CASE No. 10 
Social Case Study 
Name 
Age 
Sex 
Marital s t a tus 
Educational s ta tus 
Profession 
Income 
place of work 
Location of house 
Nature of family 
53 years 
Male 
Married 
Li tera te 
Technician 
I .D . 116 
Oil Professing Unit 
Away from the refinery 
Nuclear 
•Medical Case Study 
Disease, if any 
History of disease 
Diagnosis of disease 
Treatmen t 
Result 
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Stomachache 
For 8 years 
Stomach d i s e a s e 
Medicine 
Under t r ea tment 
Mr. J i s a Technician in the Oil P roces s ing Unit of the Al-Doura 
O i l Refinery of Baghdad. His age i s about 53 y e a r s . He i s married 
and i s l i v i n g with h i s family away from the l o c a t i o n of the r e f i n e r y . 
He i s g e t t i n g I . D . 116 per month. 
He has been su f fe r ing from stomach d i s e a s e f o r e i a h t years due 
t o the n a t u r e of h i s work. He consu l t ed s o e c i a l i s t phys i c i ans and was 
advised to take medic ines . He a l s o complains of blood p r e s s u r e and 
has been s u f f e r i n g from i t due to the n a t u r e of h i s work fo r about 
a y e a r . 
CASE No. 11 
Name 
Sex 
Age 
M a r i t a l s t a t u s 
Educat ional s t a t u s 
P ro fe s s ion 
Income 
P lace of work 
Locat ion of house 
Nature of family 
K 
Male 
43 years 
Married 
Engineer ing Graduate 
Chief Engineer 
I . D . 230 
Oil Ref ining Uni t 
Near the r e f i n e r y 
Nuclear 
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Medical Case Study 
Disease, if any 
History of disease 
Diagnosis of disease 
Treatment 
Result 
Blood pressure 
For five years 
High blood pressure and beginnings 
of heart trouble. 
In hospitals by some specialist physicians 
Under treatment. 
Mr. K is a Chief Engineer in the Oil Refining Unit of the 
Al-Doura Oil Refinery of Baghdad. He is 43 years. He is married 
and is living with his family near the refinery. He is getting 
I.0. 230 per month. 
He is sufferino from high blood pressure. The specialist 
physicians have diagnosed his health problem and advised him to take 
medicines. His diagnosis also showed that it is also a case of 
incipient heart trouble. He has been suffering from blood pressure 
for five years and is still under treatment. 
CASE No. 12 
Social Case Study 
Name 
Age 
Sex 
Marital s t a tus 
Educational s ta tus 
Profession 
Income 
44 years 
Male 
Married 
L i t e r a t e 
Technician 
I.Do 98 
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Place of work 
Location of house 
Nature of family 
Medical Case Study 
Disease, if any 
History of disease 
Diagnosis of diseases 
Treatment 
Result 
Oil Processing Unit 
Away from the refinery 
Nuclear 
High blood pressure 
For two months 
High blood pressure 
Medicines 
Under treatment 
Mr. L is working in the Oil Processing Unit of the Al-Doura 
Oil Refinery of Baghdad as a Technician. He is 44 years old. He is 
married and is living with his family away from the location of the 
refinery. He is getting I-D. 98 per month. 
He is suffering from hi oh blood pres"=:ure due to the nature of 
his work in the oil refinery and this health problem has been with 
him for the last two months. His trouble has been diaanosed by some 
specialist physicians in hospitals. He has been advised medicines and 
is still under medical treatment. 
CASE No. 13 
Social case Study 
Name 
Age 
Sex 
Marital status 
M 
44 years 
Male 
Married 
158 
Educational s ta tus 
Profession 
Income 
Place of work 
Location of house 
Nature of family 
Medical Case Study 
Disease, i f any 
History of disease 
Diacnosis of disease 
Treatment 
Result 
Engineering Graduate 
Senior Engineer 
I .D . 220 
Oilsand Grease Unit 
Near the ref inery 
Nuclear 
High blood pressure 
This health problem has come to him due 
to the nature of his work and occurs 
occasionally during the annual overhaul 
of the refinery. 
Hioh blood pressure 
Medicines relating to the disease. 
Takes medicino v;henever he has high 
hich blood orcssure-
Mr. M is a Senior Engineer in the Al-Doura Oil Refinery in 
Baghdad at the Oils and Grease Unit. He is 44 years old. He is married 
and is living with his family near the loc-cion of the refinery. He 
is getting I-D. 220 per month. 
He is suffering from blood pressure and other diseases like 
skin allergy, muscle fatigue and all these diseases are according to 
him because of the nature of his work in the refinery and occur at 
the time of annual overhall in the Oils and Grease Unit. His trouble 
has been diaonosed by some physicians in the hospital of the refinery 
and he has been undergoing treatment. He takes medicine whenever he 
has high blood pressure. 
CASE No. 14 
Social Case Study 
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Name 
Age 
Sex 
Marital status 
Educational status 
Profession 
Income 
Place of work 
Location of house 
Nature of family 
Medical Case Study 
Disease, if any 
History of disease 
Diagnosis of disease 
Treatment 
Result 
N 
45 years 
Male 
Married 
Literate 
Technical Supervisor 
I-D. 122 
Oil Professing Unit 
Near the refinery 
Nuclear 
Heart disease 
Since 1970 
Heart attack and blood pressure. 
Preventive medicines. 
Under treatment. Showing improvement, 
Mr. N is working in the Al-Doura Oil Refinery of Baghdad as 
a-Technical Supervisor in the Oil Processing Unit. He is 45 years 
old. He is married and is living with his family near the refinery. 
He is getting I.D. 122 oer month. 
He has been under treatment for heart disease since 1976. He 
has been advised to take medicines like Perzentine, Andril, Anfesed 
and Valumes 52. He is showing improvement. He is also suffering from 
high blood pressure. 
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CASE No. 15 
Social Case Study 
Name 
Age 
Sex 
Marital s t a tus 
Educational s ta tus 
Profession 
Income 
place of work 
Location of house 
Nature of family 
Medical Case Studv 
Disease, i f any 
History of disease 
Diagnosis of disease 
Treatment 
Result 
0 
53 years 
Male 
Married 
L i t e r a t e 
Senior Technician 
I .D. 150 
Energy^Uni t 
Near the ref inery 
Nuclear 
Heart disease 
Since 1980 
Heart disease 
Medicine 
Medical treatment continued^ 
Mr. 0 i s a Senior Technician in the Al-Doura Oil Refinery in t 
the Energy Uni t . He i s 53 years o ld . He i s married and i s l iv ing with 
his family near the refinery at the l aboure r s ' premises. He i s ge t t ing 
I .D. 150 per month . 
He has been suffering from heart disease due to the nature of 
his work since 1980 hs diagnosed by the phys ic ians . He was given 
treatment and advised to take medicines and r e s t . He i s continuino 
with the treatment r e su l t i ng in some improvement. 
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CASE No, 16 
Social Case Study 
Name 
Age 
Sex 
Marital s ta tus 
Educational s t a tus 
Profession 
Income 
place of work 
Location of house 
Nature of family 
Medical Case Study 
Disease, if any 
History of disease 
Diagnosis of disease 
Treatment 
Result 
58 years 
Male 
Married 
Literate 
Mechanic 
I.D. 120 
Oil Refining Unit 
Near the refinery 
Joint family 
Heart disease 
Suffering earlier; then cured. 
Heart disease 
Medicines in hosp i t a l s 
Cured 
Mr. P i s working in the Oil Refining Unit of the Al-Doura Oil 
Refinery of Baghdad as a Mechanic. He i s 58 years old. He i s married and 
i s l iving with his family near the location of the re f inery . He i s 
ge t t ing I-D. 120 per month. 
He was under treatment for heart disease due to fatigue during 
work for a long time. He was advised to take medicines and r e s t . Now, 
he i s fu l ly cured. 
CASE No. 17 
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Social Case S tudy 
Name 
Age 
Sex 
IVarital s t a tus 
Educational s ta tus 
Profession 
Income 
place of work 
Location of house 
Nature of family 
Medical Case Study 
Disease, i f any 
History of disease 
Diagnosis of disease 
Treatment 
Result 
Q 
23 years 
Female 
Unmarried 
B.Sc. 
Chemical Analyst 
I . 0 . 83 
Chemical Laboratory where she has to inhale 
vapours, dusts and chemical odours. 
Away from the refinery 
Nuclear 
Allergic disease 
Nil 
Allergic disease 
Medicines re la t ing to a l le rgy 
S t i l l under treatment 
Miss Q i s working as a Chemical Analyst in the Chemical Laboratory 
of the Al-Doura Oil Refinery in Baghdad. She i s 23 years old, unmarried 
and l iv ing away from the location of the re f inery . She i s get t ing 
I .D . 83 per month. 
She i s suffering from a l l e ro i c disease due to her work in the 
Chemical Laboratory. Her health problem has been diagnosed by a 
physician, who has advised her to take a n t i - a l l e r g i c t a b l e t s . 
CASE No. 18 
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Soc ia l Case Study 
Name 
Age 
Sex 
Marital s t a tu s 
Educational s ta tus 
Profession 
Income 
Place of work 
Location of house 
Nature of family 
Medical Case Study 
Disease, i f any 
History of disease 
Diagnosis of disease 
Treatment 
Result 
R 
38 years 
Male 
Married 
L i te ra te 
Technician 
I .D. 102 
Oil Refining Unit where chemical gases are 
emitted in the air. 
Near the ref-inery 
Nuclear 
Nose and eye allergy 
For 7 years; has been consulting physicians 
Allergy 
Anti-allergic tablets 
Still under treatment 
Mr. R is a Technician in the Oil Refining Unit, Al-Doura Oil 
Refinery, Baghdad. He is 38 years old. He is married and is living with 
his family near the refinery. He is getting I-D. 102 per month. 
He has been complaining of nose and eye alleroy for seven years 
because of the chemical gases in the Unit. The consulting physicians 
have advised him to take anti-allergic tablets. He has shown some 
improvemient. 
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CASE No. 19 
S o c i a l Case Study 
Name 
Age 
Sex 
Marital status 
Educational status 
Profession 
Income 
Place of work 
Location of house 
Nature of family 
Medical Case Study 
Disease, if any 
Hi .^ -cry of disease 
Diagnosis of disease 
Treatment 
Result 
23 years 
Male 
Married 
B.A. 
Administrator 
I.D. 135 
Oil Processing Unit 
Away from the refinery 
Nuclear 
Skin allergy 
Nil 
Skin disease because of the oil and gases 
Medicines 
Showing improvement 
Mr. S is working as an Administrator in the Oil Processing Unit 
of the Al-Doura Oil Refinery of Baghdad. He is 33 years old. He is 
married and is living with his family away from the refinery. He is 
getting J.D. 135 per month. 
He is suffering from skin allergy due to the chemical and oil 
gases. He has been advised by the specialist physicians to take 
medicines. He has shown some improvement. 
165 
CASE No . 20 
Social Case Study 
Name 
Age 
Sex 
Mari ta l s t a tus 
Educational status 
Profession 
Income 
Place of work 
Location of house 
Nature of family 
Medical Case Studv 
Disease, i f any 
History of disease 
Diagnosis of disease 
Treatment 
Result 
63 years 
Male 
Married 
L i t e r a t e 
worker 
I .D. 97 
Refinery Restaurant 
Near the ref inery 
Nuclear 
Asthma 
For 5 years due to the nature of his work 
Asthma due to dust and the sun heat. 
Medicines 
Under treatment 
Mr. T is a worker in the Restaurant of the Al-Doura Oil Refinery 
of Baghdad. He is 53 years old. He is married and is living with his 
family near the refinery. He is getting I.D. 97 per month. 
He has been suffering from Asthma for five years due to the nature 
of his work. This disease has been caused by dust and the heat of the 
sun. He has been given treatment and advised to take medicine relating 
to his disease. He also comolains of rheumatism. 
CASE No. 21 
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Social Case Study 
Name 
Age 
Sex 
Marital status 
Educational status 
Profession 
Income 
Place of work 
Location of House 
Nature of family 
Medical Case Study 
Disease, if any 
History of disease 
Diagnosis of disease 
Treatment 
Result 
U 
37 years 
Male 
Married 
Engineering Graduate 
Engineer 
I.D. 145 
Light Oils Unit 
Near the refinery 
Nuclear 
Asthma due to the work and change of season 
Ni l 
Asthma 
Medicine 
Some Improvement 
Mr. U i s working as Engineer in the Light O i l s Unit of the 
Al-Doura Oi l Refinery of Baghdad. He i s 37 years o l d . He i s married and 
i s l i v i n g with h i s family n e a r the r e f i n e r y . He i s g e t t i n g I .D.145 . . 
per month. 
He i s s u f f e r i n g from Asthma due to the working c o n d i t i o n s and 
seasonal changes . He has been advised to take medicines r e l a t i n g to 
h i s d i s e a s e and he i s showing some improvement. 
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"EPICAL SMVIPQMMENT mU HEALTH PROTECTION ^F '.VORKERS IN IRAQ 
I r a q i l e g i s l a t i o n r e q u i r e s t h a t neces sa ry p r ecau t i ona ry measures 
be taken to p r o t e c t workers during work from h e a l t h and work h a z a r d s . 
The I n t e r n a t i o n a l Agreement No. 120 env i sages the mat te r in the 
l i g h t of the f o l l o w i n g : -
" l . Maintenance of the c l e a n l i n e s s of a l l work s i t e s and of 
equipments on the s i t e s . 
2. Adequate v e n t i l a t i o n and i l l u m i n a t i o n . 
3 . A s teady and comfortable t e m p e r a t u r e . 
4 . A hea l thy water supply and adequate t o i l e t f a c i l i t i e s . 
5 . S u f f i c i e n t s e a t s for workers and the p rov i s ion of s u f f i c i e n t 
o p p o r t u n i t i e s f o r t h e i r u s e . 
6 . S u i t a b l e f a c i l i t i e s for changing of c l o t h e s . 
7 . P r o t e c t i o n from work m a t e r i a l s , o p e r a t i o n s and methods t ha t 
14 
are d e t r i m e n t a l to r e s t , h e a l t h or s a f e t y " . 
The Government of I r a q has l e g a l l y c o n s t i t u t e d h e a l t h s e rv i ce 
o r g a n i s a t i o n s fo r tak ing medical ca re and cu r ing d i s e a s e s i nc lud ino 
those a r i s i n g due to e f f e c t of environment as enumerated below.-
Heal th Serv ice 
Heal th s e r v i c e i s the s p e c i f i c o r g a n i z a t i o n r e s p o n s i b l e f o r 
p rovid ing medical c a r e . The t a sks of the h e a l t h s e r v i c e and of medical 
14. "The I r a q i Experiment in the F i e l d of V^/orkers' P r o t e c t i o n " , The 
Second Conference of Labour M i n i s t e r s of Non-Aliqned and o the r 
DeveloDino C o u n t r i e s . December 12-16, 1981 (Baghdad; M i n i s t r y 
of Labour and Soc i a l A f f a i r s , 1981) , p . 16. 
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service can be summarised as follovvs;-
1. The linking of medical knowledge with that of other•sciences, 
especially the social sciences. 
2. The development of health services as a part of the national 
economy and society. 
3. The integration of the health services into all spheres of 
social life. 
Health services include all those personal and community 
services includinc medical care directed towards the protection and 
15 
oromotion of the health of the community. 
Medical Care 
The term 'medical care' be considered as the sum of aM 3'jrh 
measures that the staff of the health services carry oute.c: 
1. The maintenance of health. 
2. Curing diseases. 
3. Taking care of disabled people whether the d i s a b i l i t y i s innate 
or caused by accident or by d i sease . Medical care i s a sensible 
col labora t ion of prophylaxis, d iagnosis , t reatment , after care 
and r e h a b i l i t a t i o n . 
According to the report of a WHO study group on the measurement 
15. "Principles of Health Planning in the USSR", WHO Technical Report 
Series No. 43 (Geneva; World Health Organizat ion, 1979), p . 11. 
169 
of levels of health, health indices can be divided into the following 
three groups:-
"1. Those associated with the health status of persons and popula-
tions in a given area (vital statistics, nutrition, etc.)-
2. Those related to physical environmental conditions having a 
more or less direct bearing on the health status of the area 
under review, 
3. Those concerned with health services and activities directed 
towards the improvement of health conditions (availability and 
use of hospitals, physicians and other health and medical 
16 
personnel I*. 
The fact that many firms appoint their own doctors and nurses 
is a sign of good management and is relared to the fulfilment of their 
moral obligation to the workers. The function of industrial medical 
officers inside the factories may be described as follows:-
*i. The giving of general advice to, management on industrial hazards, 
safety precautions, causes and prevention of industrial diseases. 
2. The examination of individual workers to see whether they are 
suitable for certain jobs or, if exposed to occupational risks, 
are in good health. 
3. The supervision of the therapeutic services, first aid and 
16. "Weasurements of Levels of Health", WHO Technical Report Series 
No. 137 (Geneva: World Health Organization, 1980), p. 10 = 
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medical care in the factory. 
17 
4 . Health education among a l l personnel". 
F i r s t aid in the factory could be only one step in preventing 
more ser ious r e s u l t s from acc idents . Another vyould be the adequacy 
of hosp i t a l provis ion. 
Over the l a s t 3 0 - 4 0 years and especia l ly a f t e r the World War I I , 
heal th problems have become important p o l i t i c a l i ssues na t iona l ly 
and i n t e r n a t i o n a l l y . The policy of governments i s to c rea te l i v ing 
standards and heal th services which would produce optimum conditions 
for the attainment of "complete phys ica l , mental and socia l well beino 
18 
and not merely the absence of disease or infirmity?. 
Environment and Health , 
The health status of an individual, a community or a nation 
is determined by the interplay and integration of two ecological 
universes, the internal environment of man himself and the external 
environment which surrounds him. In the modern concept, disease is 
due to a disturbance in the delicate balance between man and his 
environment. Of the three ecological factors (agent, host and environ-
ment) responsible for disease, the disease agent usually is identified 
with the help of the laboratory. The host is available for study but 
17. A.F. Young, Industrial Injuries Insurance : An Examination of 
British Policy (London*. Routledge and Kegan Paul, 1964) , p. 42. 
18. Gordon Wolstenholme and Oconnor Maeve, Health of Mankind (London* 
Ciba Foundation, 1968), p. 211. 
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the environment from which the patient comes is largely unknwon. 
As man has controlled a number of factors in his environment 
like food, water, housing, clothing, sanitation. These standards 
of living were responsible for considerable improvement in the health 
of the people during the past century in the developed countries. 
The industrial growth has given rise to the problem of environmental 
pollution by industrial wastes. Advances in nuclear technology have 
produced the problem of radioactive pollution of th? environment. 
The demographic growth and past urbanisation all over the world are 
bringing profound social and environmental changes; therefore, the 
attainment of a healthy environment is becoming more and more canplex. 
The term 'environmental sanitation' is now being replaced 
by 'environmental health'. "Proper environmental health now reauires 
the services of the public health qualified doctor, the epidemiologist, 
the public health enoineer, the town planner, the sociologist, the 
20 
economist and the health insoector". 
Researches on the impact of environmental noise on physical 
health have established that human responses to environmental stressors 
such as noise and density might be mediated by psycnological factors, 
specifically by the beliefs concerning environmental controllability-
Such beliefs are important both in determining individual response to 
19. J.E. Park and K. Park, Text Book of Preventive and Social Medicine 
(Jabalpur: Banarsidas Bhanot, 1983) , p. 142. 
20. Ibid. 
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stressors, and in specifying population groups most likely to show 
health related reactions to stressful events. "Environmental stressors 
are most likely to affect subpopulations unable to control their 
outcomeso So, those people in institutions, those with low income and 
low levels of education and the young are especially likely to show 
21 
adverse reactions to a particular stressor". In simple terms, when man 
works, breathes, plays, fights or eats he creates environmental 
stresses. In recent years the explosion of population, urbanisation and 
industrialization have led people to realize that the quality of the 
environment needs to be protected. Most recent reviews of these environ-
mental issues reflect the condition of developed countries, which are 
characterized by high levels of industrialization, old urban centres 
and long forgotten victories over the communicable diseases. "In these 
societies, the problems of water, air and food are most often micro-
chemical (e.g. surfactants, pesticides) rather than microbiolooical 
22 
(typhoid, cholera bacilli) in origin". Expert committees tend to 
universalize the characteristics of the oroblems of the environment. 
The water pollution abatement necessities of the United States, Enoland 
or the USSR and the air pollution warnings of Los Angeles, London, or 
Donora have some counterparts developing in Asia, Africa and South 
America. The prime necessity in health is to select which battlegrounds 
have priority. A large part of the world still suffers from the micro-
23 
biological hazards of water and food". The problems of air pollution 
21. Freeman £<. Howard and others. Handbook of Medical Sociology 
(New Jersy; Prentice Hall inc ."Englewood Cliff s,1979) , p. 144. 
22. Gordon Wolstenholme and Oconnor Maeve, n. 18, p. l64. 
23. Ibid., p. 165. 
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are episodic in incidence and widespread more in industrialized 
countries. "A great deal of valuable statistical and laboratory effort 
has been expanded in the last five or ten years in these areas. The 
search for the impacts of carcinogens, pesticides and other synthetic 
24 
chemicals upon man is both difficult and frustrating". According to 
the Air Pollution Medical Research Conferences held at Los Angeles 
in March, 1966, despite the problems which hamper epidemiological and 
medical research, "there was a general agreement that control of air 
pollution should not be held up merely because certain questions were 
25 
unresolved". In the developed or relatively high income countries 
of the world, the drive towards restoring the quality of the environ-
ment is strong, public awareness of the need for correctives has been 
heavily stimulated by the emergence of industrial wastes which are 
potential or actual hazards to health. In the developing countries, the 
impact of environmental deficiencies upon obvious communicable diseases 
is prompt, clear and ever present- According to the World Health 
Organization journal, "Health For All", "a number of studies indicate 
an increase of 30 to 40 per cent in the relative risk of luna cancer 
among welders. A few studies have also suoqested that cancers of the 
nose, kidney, bladder and larynx may also be more common among welders 
than expected. Studies have shown that welders may suffer some excess 
26 
of mortality from chronic bronchitis or pneumonia?. 
24. Ibid. 
25. Ibid. 
26. The Hindustan Times (New Delhi), March 19, 1986. 
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THE EFFECTS OF E'vTVIRONMENTAL POLLUTION CN HEALTH 
The acute adverse e f f e c t s of a i r p o l l u t i o n on h e a l t h are f a i r l y 
easy to demons t ra te . I t s t ands to reason a l s o to expect chronic 
adverse e f f e c t s of a i r p o l l u t i o n on h e a l t h . The d i f f i c u l t y in e s t a b -
l i s h i n c a d i r e c t cause - e f f e c t r e l a t i o n s h i p between a i r p o l l u t i o n 
and morbidi ty or m o r t a l i t y l i e s in the high mobi l i ty of people and 
t h e i r add i c t i on to c e r t a i n h a b i t s . Unless i t can be shown which 
p o l l u t a n t s i n the ambient a i r a t what c o n c e n t r a t i o n s and combinat ions 
and a t what length of exposure produce what kinds of adverse h e a l t h 
e f f e c t s , the nedica l p r o f e s s i o n i s h e s i t a n t to speak of a d i r e c t cause -
e f f ec t r e l a t i o n s h i p between a i r p o l l u t a n t s and v a r i o u s d i s e a s e s . 
Surveys have been conducted s tudying the e f f e c t s of a i r p o l l u t i o n on 
h e a l t h fo r a whole community iP'i over an extended pe r iod of t ime. 
Their advantage over l a b o r a t o r v exoer iments i s t ha t people are s tud ied 
i n t h e i r a c t u a l environment. Usua l ly the occurrence and d i s t r i b u t i o n 
of morbidi ty and m o r t a l i t y due to o o l l u t i o n and weather f a c t o r s i s 
27 
s tud ied s e p a r a t e l y for a c e , sex and occupat ion e t c . • This techniaue 
c a n , f o r example, show the pr-^ominance of c e r t a i n d i s e a s e in c e r t a i n 
a r e a s . Nobody denies t h a t the atmosphere c o n s i s t s of i r r i t a n t p o l l u t a n t s 
which can cause acute e y e , t h r o a t and nose i r r i t a t i o n . I t i s f u r t h e r 
more recognized tha t a i r p o l l u t a n t s are a paramount f a c t o r in the 
development of the chron ic d i s e a s e s of asthma, b r o n c h i t i s , emphysema, 
and lung cance r . Environmental p o l l u t i o n i s not conf ined to any 
p a r t i c u l a r p a r t of the e a r t h ; i t i s a g loba l phenomenon. The United 
27. Wi l f r id Bach, Atmospheric p o l l u t i o n ; Problems S e r i e s in Geography 
(New York: N'cGraw^-Hill, 1972) , p . 53, 
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Nations Conference held in June, 1972, at Stockholm on human 
environment, focussed the a t tent ion of a l l nations on the orowinc 
world wide menace of environmental po l lu t ion . This led to the creat ion 
of the United Nations Environment Programme (UNEP). The UNEP has 
i t s headquarters in Nairobi and brings out annual repor t s on the 
s t a t e of the world 's environment making policy recommendations to 
28 
governments.". In the pas t , the subject of environmental contaminations 
was thought of as an exclusive concern of the r ich coun t r i e s . But 
the s i tua t ion has gradually changed. P e r i l s of po l lu t ion are var ied . 
They a r i se from a i r , water, soi l and no i se . 
'Wan i s a chemical mote swimming in a chemical soup". This 
statement has been made by Horn in his book, Chemistry of the Environ-
29 
ment. Environmental chemistry has provided increasing evidence to 
show that the ozone layer which l i e s above the e a r t h ' s atmosrhers has 
begun to dysfunction as a ba r r i e r between harmful cosmic rad ia t ions 
and the l iv ino species . Dioxins are recoonised to be amcno the most 
30 
toxic chemicals known to man. The Seneso d i s a s t e r in I t a l y in 1975 
following the blow up of a chemical factory manufacturing a weedc ide , 
spewed these chemicals to a radius of several kilometres affect ing 
many v i l l a g e s , c a t t l e and vegetat ion. Dioxins have been recovered from 
ex t rac t s of flyash thrown out by super thermal power p l a n t s , endangering 
l i f e and property and causing a i r po l lu t i on . Chemicals are ever present 
28. I n d u s t r i a l Times (Bombay), April-May 13, 1948, p . 5, 
29. Ib id . 
30. Ib id . 
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i n . t h e atmosphere. In studyino t h e i r fa te in the environment, chemists 
have explained how smono i s formed or how a toxic chemical l ike a 
pes t i c ides gets accumulated in f i sh or how the health impact of a 
toxic metal l ike mercury or chromium or cadmium i s bio-magnified. 
Pol lu t ion in the a i r breathed by c i t i z e n s i s highest in the world in 
Bombay because the thermal power p lan t s belch out sulphur dioxide 
and oxides of nitrogen which culminates In acid r a in . According to 
a report issued on October 17, 1983, West German fo res t s are dying 
fas t as a r e su l t of acid r a i n s . The pol luted rain eats i n to leaves 
or washes out mineral from the s o i l , making t rees highly suscept ible 
to diseases due to the emissions of sulphur dioxide. The condition 
of the world 's r i v e r s , l akes , streams and oceans provide ample 
evidence of how these waters have been po l lu ted . A heavy pr ice i s 
beino paid for indiscr iminate handlino of water on account of rapid 
urbanisat ion and increased ir':)U3trial a c t i v i t i e s . Mil l ions of tonnes 
of i n d u s t r i a l wastes are da i ly taken out and dumped in the r i v e r s , 
l akes , streams and oceans. Polluted a i r i s already a serious public 
health problem, the smoke and smog covering the sky cause suffocation 
and discomfort giving r i s e to r esp i ra to ry d i seases . Air i s indispen-
sable for r esp i ra t ion and su rv iva l . ^It cons t i t u t e s about 80 per cent 
of man's dai ly intake by weioht. We breathe about 22,000 times a day, 
31^ 
inhal ing around 16 kg of a i r " . According to a research conducted by 
the Bhabha Atomic Research Centre, the urban population of Bombay 
has a higher lead content in the human urine discharge than the 
v i l l a g e r s . Indian Indus t r i a l Toxicology Research Centre has revealed 
31 . I b i d . , p . 6 . 
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that nearly one lakh workers engaged in the manganese industry in 
India face dangers of serious d i s a b i l i t y like incoherent speech and 
a l te red ga i t due to manganese poisoning. I ndus t r i a l noise i s a 
po ten t ia l hazard to soc ie ty , even more so to a worker. I t can affect 
hearing which i s evident in the archaic names of cer ta in occupational 
d i seases , such as bo i l e r maker's deafness and cannoneer's deafness. 
Evidence indica tes that a worker who i s a l l the time exposed to sound 
ends up with sensorineural hearing l o s s . "Accordino to a study, 
constant exposure anywhere above 100 decibels i s enough to drive 
human beings insane. Out of 1,200 factory workers, nearly one-fourth 
were found to be suffering from noise-induced hearina loss in one 
32 
or both ea r s " . A recent survey conducted for the i r r u s t r i a l noise 
scheme, in p a r t i c u l a r heavy indus t r i e s l ike o i l s anri t e x t i l e mi l l s 
and automobile uni t s has revealed that these workplaces have noise 
leve ls up to 102 dec ibe l s . The workers have a tendency to lose the i r 
hearing over a period of time- The most dramatic manifestat ion of 
the harmful effect of pol lu t ion i s the increased morta l i ty and morbidity 
which accompany heavily polluted episodes. In 1952, London experienced 
33 
one of the worst a i r pol lu t ion d i s a s t e r s ever repor ted , with at l e a s t 
4,000 more deaths a t t r i b u t a b l e to smog. Such deaths came mostly to 
the e lder ly and the sick and were primari ly due to resp i ra to ry or 
cardiovascular d iseases . I t i s believed that tiny p a r t i c l e s , many 
of them acidic with i r r i t a n t p r o p e r t i e s , can penetra te deeply i n t o 
32. I b i d . , p . 7. 
33. See for d e t a i l s P.K. Jain and o thers , Environmental Impact 
Analysis : A New Dimension in Decision Making (New York* 1977) , 
pp. 130-31. 
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the tiny air sacs deep in the lung resulting in destruction of 
lung tissues. A study conducted in 1973 has shown how variations 
in mortality occur with less dramatic change in pollution levels 
in London. Air pollution episodes in London have been fairly common 
and in December, 1962, during a five days period of smog conditions 
there were higher sulphur dioxide (SO2) levels than during the 
disaster ten years earlier. In 1952, another study tried to nab the 
sulphur dioxide pollution in the London area during 1952 smog 
eoisode. The concentration of SO2 was very closely correlated with 
the increase in deaths during the smog period. 
CHAPTER SEVEM 
CONCLUSICN mu SLGGESTICNS 
CHAPTER SEVEN 
CONCLUSIONS A^ JD SUGGESTiaJS 
Man's s c i e n t i f i c knowledge has no t always been used wholly 
fo r the good. Many d i s c o v e r i e s are double-edged. For example, Alfred 
Nobel ' s . (Sweden) inven t ion of dynamite g r e a t l y b e n e f i t t e d the mining 
and c o n s t r u c t i o n i n d u s t r i e s , on the one hand, and became a d e s t r u c t i v e 
weapon of war, on the o t h e r . Another undes i r ab l e by-product of t h i s 
t e c h n o l o c i c a l ace i s p o l l u t i o n , t h e . p o i s o n i n g of environment . Cars 
emit fumes i n t o the a i r , f a c t o r i e s d i scha rge chemicals i n t o the r i v e r s 
tanks and o i l i s r e l e a s e d i n t o the s e a . I r a q i s one of the c o u n t r i e s 
f ac ing the problem of environmental p o l l u t i o n , which poses s e r i o u s 
dangers for the h e a l t h of the p e o n l e . O i l i n d u s t r y i s cons ide red one 
of the most e s s e n t i a l i n d u s t r i e s because of huge consumption and 
u t i l i z a t i o n of o i l and gas in modern l i f e . 
A usual c c n o l a i n t i s r e l a t e d to the unpleasant smell coming 
from gases emit ted by the r e f i n e r y l i k e s t a s k s gases which mostly 
inc lude carbon dioxi~9 (CO2) and carbon oxide (CO) and su lphur d iox ide 
(SO2) « Most of these gases c o n s i s t of hy-^rocBrbon, n i t r o g e n d iox ide 
and o t h e r chemical subs tances and these are a l so e m i t t i n g from some 
working u n i t s i n s i d e the r e f i n e r y . From the viewpoint of medical 
soc io logy , the problem of environmental p o l l u t i o n r e l a t e s to i t s e f f e c t 
on the s o c i a l a spec t s of the l i f e of the people who are exposed to 
environmental p o l l u t i o n . Hence, in t h i s study an at tempt has been 
made to determine and h i g h l i g h t the s o c i a l consequences a s s o c i a t e d 
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with the conditions created by the environmental po l lu t ion . 
The r e s u l t s of th i s study have been concluded as fol lows;-
1. That the present study i s r e la ted with the environmental 
po l lu t ion and i t s medico-social consequences upon the workers 
in the Al-Doura Oil Refinery in Baghdad. 
2. That the present study aimed to find out the dif ferent diseases 
affect ing the workers health in th i s re f inery , 
3 . That the environmental pol lu t ion caused by the oi l industry 
in Baohdad has been inves t iga ted and along with the assessment 
of o i l pol lut ion and types of diseases created by i t , and in 
order to co l l ec t information the workers in the Al-Doura Oil 
Refinery were interviewed and medical cases for the study 
were considered. Only those workers who were suffer inr from 
any disease due to the environmental pol lu t ion in the o i l 
re f inery were 105 out of 302 who were interviewed and were 
suffering from d i f fe ren t types of d i sease , like headache, 
v e r t e b r a t e ' s t rouble , skin d i sease , jo in t pain, a l l e rgy , heart 
and lung d i seases , high blood pressure and eye i r r i t a t i o n e tc , 
(see Tables 1 and 3 , Chapter 2, p» 32 and p.37 r e spec t i ve ly ) . 
4. That the num,ber of female employees was much lovjer than that 
of the male workerc (see Table 2, Chapter 2, p, 36). N'ost of 
them were working in the safe places l ike Analysis Section, 
Administrative Sections e tc . 
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5. That the workers in th i s study have been c l a s s i f i ed in to 
three categories : (1) sk i l led workers; (2) semi-skil led workers 
and (3) sk i l l ed workers, with reference to the nature of work 
and the diseases the workers were suffering (see Table 3, 
Chapter 2, p . 37). 
6. That in th i s study, the workers have been c l a s s i f i ed as • 
i l l i t e r a t e , l i t e r a t e and educated (see Table 4 , Chapter 2, p.38) 
and i t was found that the majority of the workers in the 
Al-Doura Oil Refinery were l i t e r a t e . 
7. That the researcher also t r i ed to find out the cor re la t ion 
between educational background of workers and diseases affect ing 
them (see Table 4 , Chapter 2, p . 39) . 
8 . That the economic s t a tus and professional diseases are 
cor re la ted with each other in the oi l indus t ry , though the 
increase in the income of workers i s re la ted to the i r 
s a t i s f ac t ion with the working condi t ions . The study c l a s s i f i ed 
the income of workers in to three categories; (1) Low income 
workers; (2) Middle income workers; and (3) High income workers. 
The study showed tha t the workers of medium income s ta tus are 
more affected by professional diseases than others (see 
Table 6 , Chapter 2, po 41), 
9. That the nature of vjork in the Al-Doura Oil Refinery i s 
hazardous and i t was found that the working conditions in s ide 
the o i l industry and diseases are pos i t ive ly cor re la ted with 
each other (see Table 1, Chapter 3 , p . 45) . The study of the 
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workers in the Al-Doura Oil Refinery showed tha t a large 
number of workers were tecnnicians i . e . 42?o of the t o t a l 
workers. The inves t iga t ion also revealed that the most sk i l l ed 
workers, l ike Technicians, Chemists and Engineers, were more 
affected by diseases than others due to the nature of the i r 
work. 
10. That there i s a d i rec t re la t ionship between job sa t i s f ac t ion 
and the psychological and physical a b i l i t i e s of vjorkers (both 
male and female). 
11 . That the male workers were more aware of work hazards and 
profess ional diseases because of the nature of the i r work in 
r e f ine ry , while they were in close touch with the chemical 
substances . 
12- That the economic s ta tus and professional diseases are 
cor re la ted and increase in income i s relevant to the s a t i s f a c -
t ion of work (see Tables 2 and 3, Chapter 3, p . 64) . 
13. That the location of industry i s very important from the 
viewpoint of soc io logis t s and environmentalists because of the 
relevance with the health as well as the level of sa t i s f ac t ion 
with workino conditions among workers. Factory must be located 
at su i t ab le place away from crowded a reas . Peactions of workers 
in the Al-Doura Oil Refinery of Baghdad have been an-^lysed 
and i t was found that majority of workers were l iving away from 
the locat ion of th i s industry (see Tables 1 and 2, Chapter 4 , 
p= 95) . 
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14. That t h e r e i s a r e l a t i o n s h i p between educa t iona l s t a t u s , 
economic s t a t u s and r e s i d e n t i a l l o c a t i o n of the workers 
of the Al-Doura Oil Ref inery , Baghdad ( see Tables 3 and 4 , 
Chapter 4 , p . 97 and p .98 r e s p e c t i v e l y ) . 
15 . That the working cond i t ions of workers i n s i d e r t h e i n d u s t r y 
e s p e c i a l l y in r e l a t i o n to the protecr t ion of workers from 
w o r k - r e l a t e d d i s e a s e s i s concerned with the i n d u s t r i a l 
a u t h o r i t i e s of the Al-Doura Oil R e f i n e r y , Baohdad. 
16. That medico-soc ia l conseauences of env i ronnen ta l o o l l u t i o n 
in the Al-Doura Oil Ref inery , Baohdad, was i n v e s t i g a t e d and 
i t was observed t h a t the environmental p o l l u t i o n a f f e c t i n a 
the h e a l t h of the workers c r e a t e d a s o c i a l oroblam in t h a t 
a r e a . The soc io-medica l case s tudy of the / 'orkers revea led 
t h a t a number of workers were s u f f e r i n g from p a r t i c u l a r 
d i s e a s e s (see pp . 144-66, Chapter 6 ) . 
Thus, the study s u b s t a n t i a t e s t ha t the en\-ironmental p o l l u t i o n 
because of r a o i d i n d u s t r i a l i z a t i o n i s c r e a t i n e a medico-soc ia l 
problem in the world in genera l and p a r t i c u l a r l y in Baghdad ( I r a a ) 
as t h i s c i t y has exoanded and the i n d u s t r i e s have been d i v e r s i f i e d 
which has mul t id imens iona l ly p o l l u t e d the environment and a f f ec t ed 
t n e h e a l t h of i t s oeop le . In view -^ f the i n c r e a s i n o h e a l t h hazards 
due to p o l l u t i o n in Baghdad, the r e s e r c h e r s has made an a t tempt to 
envisage ways and means for overcoming the problem in the larger 
i n t e r e s t of the people,^ 
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SUGGESnONS 
The followinq are some suggestions for con t ro l l ing pol lut ion 
in the Al-Doura Oil Refinery of Baghdad:-
1. Medical protect ion and cure for employees and the i r fami l ies . 
2. Regular check-up of the level of oo l lu t ion ins ide the refinery 
and the atmosphere around i t . 
3 . Provision of masks, pro tec t ive garments, exhaust fans , 
s i l e n c e r s , sound-proofing e t c . 
4 . Regular medical check-up of workers. 
5 . Arrangement for the medical educ2t:ion and environmental 
education to the employeeso 
6 . Informing the workers p r io r to t h e i r employment of the hazards 
involved in the i r work and the precautions that they must take. 
7 . S t r i c t enforcement of orders re l : ing to the use of safety 
equioment and imposition of fines and other s t r i c t steos 
against those not followina the safety regu la t ions . 
8 . Shif t ing the r e s iden t i a l areas away from the re f ine ry . 
9. Formation of floor level and ref inery level reoresen ta t ives 
of d i f fe ren t categories of workers for point ing out problems 
and giving suggestions for con t ro l l ing po l lu t i on . 
A P P E N D I X 
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QUESTIONNAIRE FOR THE SOCIO-MEDIOAL STUDY OF POLIUHON 
FACT-FINDING SCHEDULE 
Name ; 
1-
2 . 
3 . 
4 . 
5 . 
6 . 
7 . 
8 . 
9 . 
1 0 . 
Age 
Sex 
M a r i t a l S t a t u s 
Education 
P ro fe s s ion 
Salary-
P lace of work 
I n d u s t r y 
Residence 
Dis tance from Work 
Place 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
Distance from other 
Industrial Complexes 
Nature of House 
Location of the House 
_years 
Male / Female 
Married / Unmarried 
Literate / Illiterate / Educated 
I.D. per month 
Nature of Family ; Nuclear Family / J o i n t Family 
Number of Family Members: 
Number of Earnina Members*. 
Monthly Income of the 
Family • I*^*- per month 
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N^ EDICAL CASE STUDY 
Medical I n s p e c t i o n Report; 
D i s e a s e , i f any; 
P rev ious H i s to ry 
Treatment: 
Patients in the Family; 
Diagnosis : 
Case History; 
Treatment; 
SANITAH/ CONDITIONS 
House (General Condit ion) 
Lavatory: 
Ki tchen; 
Bathrooms; 
Drainage: 
Water and Garbage; . 
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Locality (General Condition) 
Streets ; 
Drainage: 
Sanitation Services; 
Health and Hygiene Services; 
Light: '..... 
Sun: 
Air : 
188 
1 . Are you s a t i s f i e d w i t h t he work ing 
c o n d i t i o n s i n y o u r f a c t o r y ? 
2 . Do you f e e l t h a t a d e q u a t e l i g h t 
and f r e s h a i r a r e p r o v i d e d t o you 
i n t h e f a c t o r y ? 
3 . Do you f i n d t h a t t he p l a c e where 
you work i s k e p t p r o p e r l y c l e a n ? 
4 . Do you have p r o p e r s a f e g u a r d 
a g a i n s t o c c u p a t i o n a l h a z a r d s ? 
5 . Do you f e e l t h a t you a r e p r o t e c t e d 
a g a i n s t a c c i d e n t s ? 
6 . Do you have p r o t e c t i o n a g a i n s t the 
c h e m i c a l s used i n your j o b ? 
7 . Are you s a t i s f i e d w i t h t h e d i s p o s a l 
of the p r o d u c t i o n w a s t e s ? 
8 . Do you t h i n k t h a t you a r e p r o t e c t e d 
a g a i n s t t h e fumes and v a p o u r s c r e a t e d 
by t h e raw m a t e r i a l s d u r i n g w o r k i n g 
h o u r s ? 
9 . Do you t a k e p r o p e r p r e c a u t i o n s w h i l e 
h a n d l i n g d i f f e r e n t p o i s o n o u s 
c h e m i c a l s ? 
1 0 . Do you t a k e c a r e of y o u r h e a l t h and 
h y g i e n e w h i l e a t work? 
1 1 . Do you g i v e s u f f i c i e n t i m o o r t a n c e 
t o s a f e t y i n s t r u c t i o n s g iven by 
t h e management? 
Y'es No No Opini o"; 
1 2 3 
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12. Do you think that the management 
pays due attention towards your 
health? 
13. Do you -use the safety kit when you 
are busy with some hazardous job? 
14. Do you take precaution against 
taking chemically polluted uniform 
and kit to your house? 
PART TWO 
15. Do you feel that your factory i s 
s i tua ted in a clean and hygienic 
place? 
16. Do you find that d i r t y and stagnant 
water and drainage emissions are 
accumulated around your workplace? 
17. Are you s a t i s f i ed with the san i t a t ion 
in your factory? 
18. Do you feel that your work-place 
i s stuffed with chemical fumes 
and gases? 
19. Do you feel tha t low chimneys 
affect your heal th? 
Yes No No Opinion 
1 2 3 
20. Do you think that some specif ic 
chemical substances affect your 
a b i l i t y to work? 
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Yes 
1 
No_ 
2 
No Ooinion 
21. Do you think that the noise inside 
the factory adversely affects 
your efficiency? 
22. Do you find yourself exposed to 
poisonous atmosphere when you are 
taking lunch in the factory 
premises? 
23. Do you have proper training for 
protection against physical and 
chemical hazards? 
24. Do you have proper medical aid 
available to you in the factory 
premises? 
25. Are you sure you are adopting 
the proper hygienic method of 
cleaning your hands to remove 
chemical substances, colours, 
spots and stains? 
26. Are you sometimes forced 
to work against the prescribed 
precautions just for getting 
the job done quickly and 
promptly? 
27. Do you use sanitary tissues 
during you working house? 
28. Do you feel the wearing of 
long rubber shoes and protective 
caps are necessary while you 
are workinc? 
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PART THREE 
Yes No No Opinion 
1 2 3 
29 . Do you th ink t ha t your l i v i n g 
q u a r t e r s a re s i t u a t e d in a 
hygienic atmosphere? 
30 . Do you come back to your house 
vd.th the c l o t h e s you wear in 
the f a c t o r y ? 
3 1 . Do you f ind t h a t the gases 
emi t ted from the f a c t o r y pervade 
your l o c a l i t y ? 
32 . Do you f i nd t h a t the gases emi t ted 
from f ac to ry cause damage to the 
b u i l d i n g , household goods and 
v e g e t a t i o n of your l o c a l i t y ? 
33 . Do you b r ing with you t o your 
house some of the i n d u s t r i a l 
wastes or scrap i t ems? 
34. Do you f e e l tha t your family i s 
p r o t e c t e d i n s i d e the house a g a i n s t 
dangerous gases? 
35, Do you b e l i e v e t ha t the i n d u s t r i a l 
wastes d isposed off by the fac to ry 
prove danoerous f o r the h e a l t h and 
hygiene of members of your family 
e s p e c i a l l y of the c h i l d r e n ? 
36. Do you th ink t h a t p roper p r o t e c t i o n 
a g a i n s t h e a l t h hazard's are provided 
to you and your family by the 
f a c t o r y management? 
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Yes No No Opinion 
1 2 3 
37. Do you think that your family 
should take special precautions 
• during the working hours in the 
factory? 
38. Do you think that your family has 
enjoyed b e t t e r heal th before i t 
moved with y* u to the i ndus t r i a l 
area? 
39. Do you think that ce r ta in of the 
diseases have prevai led in your 
family a f te r you s e t t l e d in the 
present l oca l i t y? 
40. Do you feel tha t san i ta t ion in 
your l o c a l i t y i s good? 
41o Do you have prooer ven t i l a t ion 
and drainage systems in your 
house and l oca l i t y? 
42- Are you sure that you are keeping 
your house nea t , clean and t idy? 
43 . Are you p a r t i c u l a r about keeping 
the v i c i n i t y of your house 
nea t , clean and t idy? 
44. Do you find tha t flower p lants 
and vegetat ion do not grow 
properly in your house and 
l o c a l i t y ? 
45, Do you find that your pets 
are unable to survive in your 
house? 
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PART FOUR 
Yes No No Opinion 
1 2 3 
4 6 . Do you f ind t h a t p e r i o d i c check 
up i s necessa ry f o r your sound 
h e a l t h ? 
4 7 . Do you b e l i e v e t h a t your working 
c o n d i t i o n s are s u i t a b l e fo r your 
phys i ca l and mental f a c u l t i e s ? 
4 8 . Do you agree t h a t l e s s e r the working 
hours l e s s e r the hazards for your 
h e a l t h i n the p o l l u t e d f ac to ry 
atmosphere? 
4 9 . Do you f e e l t h a t the fac to ry 
p r o t e c t s you a g a i n s t work hazards 
and occupa t iona l d i s e a s e s ? 
50 . Do you f ind t h a t your hea l t h 
was b e t t e r than what i t i s now 
vjhen you s t a r t e d working i n the 
f a c t o r y ? 
5 1 . Do you avoid t e l l i n g your manageman 
about youT? h e a l t h compla in ts i n the 
ea r ly s t ages j u s t f o r the sake of 
your job s e c u r i t y ? 
52. Do you l e t the f a c t o r y management 
know about the h e a l t h hazards and 
dangers t ha t your job invo lves 
before you take i t up? 
5 3 . Do you think t ha t some of chemical 
subs tances cause i r r i t a t i o n to 
your nose and eyes and a f f ec t your 
h e a l t h and work? 
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54. Do you feel that your nose 
and eyes are allergic to some 
particular chemical substances 
which you inhale in the factory 
environment? 
Yes No No Opinion 
1 2 3 
55. Do you notice that certain 
chemical substances prove 
hazardous for your health? 
• • • • 
56. Do you feel exhausted and giddy 
a f t e r you s t a r t working? 
57. Do you fee l loss of appet i te 
due to working in chemically 
chanoed environment? 
58. Do you feel that the noises 
produc<=d during work affect your 
• ef rici '^rcy? 
59. Do you agree tha t your factory 
manaoement i s usino s c i e n t i f i c 
and modern methods for maintaining 
your health against the work 
hazards? 
60. Do you agree that you are well-
trained for f i r s t - a i d and other 
preventive measures for your 
safeguard against work hazards? 
6 l . Do you have to v i s i t a medical 
p r a c t i t i o n e r very frequently only 
because your health i s affected 
by your vjork-place environment? 
62. Are your diseases generally 
diagnosed as caused by the chemicals 
and'fumes in your factory? 
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Yes No No Opinion 
1 2 3 
63 . Do you think that the growth of 
your children has been studied 
af ter coming to the present 
i n d u s t r i a l environment? 
64. Do you think that your children 
are more lean and thin than you 
were in your childhood? 
65. Do you notice that the vision 
or hearing of your children has 
been affected under the present 
l iv ino condition? O 9 
66. Do you notice loss of appetite 
in the member of your fam.ily? 
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